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APPENDIX  A 


APPENDIX  B 


APPENDIX  C 


VOLUME  II  CONSISTS  OF  THE  FOLLOWING  APPENDICES 

_  SM-D-5005843  0.25  WATT  LINEAR  RESONANT  COOLER  ASSEMBLY  DRAWING 
AND  PARTS  LIST 

-  TABLE  NO.  I  -  ACCEPTANCE/PERFORMANCE  TEST 

2  -  ACOUSTIC  NOISE  TEST  DATA  AND  PLOTS 

3  -  BASELINE  AND  POST  TEMPERATURE  SHOCK 

4  -  LOW  TEMPERATURE  AND  POST  LOW  TEMPERATURES 

5  -  HIGH  TEMPERATURE  AND  POST  HIGH  TEMPERATURES 

6  -  POST  MECHANICAL  SHOCK 

7  -  POST  VIBRATION 

8  -  EMI 

9  -  RELIABILITY  (SN  Oil) 

10  -  RELIABILITY  (SN  015) 

11  -  RELIABILITY  (SN  016) 

-  FAILURE  REPORTS 


Accession  For 

NTIS  GRAJtl 
DTIC  TAB 
Unannounced 


Justification. 


rux,  SO 

j  l..*  j — i 


By 

-Distribution/ _ 

Availability  Codes 
~  (Avail  and/or 
Dlat  I  Speolal 


□  □ 


APPENDIX  A 

SM-D-5005843 

0.25  WATT  LINEAR  RESONANT 
COOLER  ASSEMBLY  DRAWING 
AND  PARTS  LIST 


U.s.  ANMV  tLCCTNONICS  NE3CANCH  AND  OCVCLOMMtNY  COMMAND  FSC*  NO. 

PARTS  LIST  NIGHT  VISION  AND  ELECTRO-OPTICS  LABORATORY  34490  PL  SR5005M3 

PONT  iCUVOlN  VINQINIA  2X0*0 


list  title 

0.25  WATT  LINEAR  RESONANT 
COOLER  ASSEttBLY 


IONAWINQ  ON  NAN T  ON  IDENTIFICATION 

SPECIFICATION  NO.  NUMSEN 


24407-0178 


NOMCNCLATURE  OK  OCOCKl.TlON 


B 

3  SEPT  86 


SHT  1  OF  ^ 


1  1  1 54490  I  SH-C -5005860  SH-C-500S860 


H0USIN6  TI6  HELD  ASSEMBLY 


2  1  154490  SH-D-5005847  SH-D-5005847 


COIL  A  VIBRATION  ABSORBER 
ASSEMBLY 


3  1  154490  SH-D-5005849  Sfl-D-5005849 


ELECTRONICS  ASSEMBLY 


SH-C-5005859  SM-C-5005859 


CAP  ASSEMBLY 


1  54490  SM-C-5CC6870  SM-C-50058 70  SET  SCREW 
1  54490  SM-C -500587 3  SM-C-5005873-1  SHIM 


SH-C -5005873  SM-C -5005873-2 


8  1  54490  I  SM-C -5005873  SH-C-5005873-3 


SH-C -500587 3  •  SH-C-5005873-4 


10  1  54490  SH-C-5005979  SH-C -5005979-1  SPACER 

11  1  54490  SH-C-5005979  SM-C-5005979-2  SPACER 

12  1  54490  SM-C -5005979  SM-C -5005979-3  SPACER 

13  1  54490  SH-C -5005958  SM-C -5005938  END  CAP  ASSEMBLY 


14  I  1  154490  SM-C -5005939  SH-C -5005939 


CYLINDER  ASSEMBLY 


15  1  54490  SH-C-5005937  SH-C-50U5937 


DISPLACER  ASSEMBLY 


16  1  54490  SM-C -5005953  SH-C -5005953 


HASHER 


17  1  54490  SM-C -5005956  SM-C -5005956 


18  1  54490  SH-D-5 005958  SH-D-5005958 


PROTECTOR  SLEEVE 


19  1 1  1 54490  SM-C -5005955  SH-C -5005955 


RING.  6UIDE 


20  1  154490  SH-C-5005967  SH-C -5005967 


CAP.  DUST 


21  1  54490  SM-C -5005951  SH-C-5U05951 


SLEEVE 


22  1  54490  SM-C -5005959  SM-C -5005959 


*0*  RIN6 


23  5  54490  SH-C -5005954  SM-C -5005954-1  SPACER 


9,  (.0017.003) 


24  5  54490  SM-C -5005954  SM-C -5005954-2  SPACER 


9.  (.004/. 006) 


25  1 5  154490  SH-C -5005954  SH-C-50U5954-3  SPACER 


9,  (.009/. Oil) 


26  5  54490  SH-C -5005954  SM-C -5005954-4  SPACER 


9,  (.014/. 016) 


27  AR 154490  SH-A-5005960  |SH-A-5005960 


HIRE.  INDIUM 


(^•034 ) 


F  SC  M  MO. 


U.3.  ANMY  EtCCTNONlCS  RCSCARCM  AMO  DEVELOPMENT  COMMAND  FSCM  NO.  fttv  lTN  /  OATt 

PARTS  LIST  NIGHT  VISION  ANO  ELECTRO-OPTICS  LABORATORY  54490  PL  $^5005843  B 

FONT  actvoiff  VIRGINIA  2tOBO  3  SEPT  86 


0.25  MATT  LI  NBAS  RJBCONANT 
COOLER  ASSEMBLY 


I  DRAWING  OR 

SPECIFICATION  NO. 


PART  OR  IDENTIFICATION 
NUMBER 


NOMENCLATURE  OR  DESCRIPTION 


28  II  5"| 54490  SB-C -50059  82  SB-C -5005982 


29  1  154490  SB-C -5005894  SB-C -5005894 


TRANSFER  TUBE 


JO  1  54490  SB-C -5005895  SB-C-S005895 


NABEPLATE 


31  AR  54490  Sfl-A-5005896  SB-A-5005896 


BRAZE  FILLER  BETAL 


32  REF  54490  SB-A-5005911  SB-A-S005911 


BRA2IN6  SPECIFICATION  (NiORO) 


33  REF  154490  SB-A-5005912  SB-A-500i912 


6FNERAL  CLEAN  I N6  SPECIFICATIONS 
FOR  CRYOCOOLERS 


34  AR  81348  OO-S-571 


M-S-571  SOLDER.  TIN  ALLOY;  TIN-LEAD 

TYPE  RBA  ALLOY  AND  LEAD  ALLOY 


35  ARp4490EM-A-50053S5  EM-A-S005865  EPOXY?  STRUCTURAL 


4,  SubO/Pn  40 
ROSIN  CORE 
SOLDER 
•031  DIA. 


36  kEF  81349  BIL-N-8611 


MIL-W-86II  WELDING,  BETAL  ARC  AND  GAS, 
STEELS  AND  CORROSION  AND  HEAT 
RESISTANT  ALLOYS  PROCESS  FOR 


57  kEF |96906  RIL-STD-454 


BIL-Sro-454  STANDARD  GEN-  REOH I REBENTS 

REOBT.  5  FOR  ELECTRONIC  EQUIPBENT 


38  kEF  96906  BIL-STD-130 


BIL-STD-130  IDENTIFICATION  BARKING  FOR 
U-S.  BILITARY  PROPERTY 


39  4  96906  BS16995-11 


1BS16995-11 


SCREW  SOCKET  HEAD 


11, 

4-40  X  1/2  LG 


40  14  80205  NAS-1352C04-10  NAS-1352C04-10  SCREW  SOCKET  HEAD 


10, 

4-40  X  5/8  LG 


41  JAR  154490  SB-A-5005999  SB-A-5005999  ADHESIVE,  EPOXY-STRUCTURAL 


54490jSM-C-50060l  6  SM-C-5006CI6  SlEEVI  NG  ,  INSULATION 


5449CJSM-C-500588I  SM-C-5005881-3  INSULATOR 

SM-C-50058  99  5M-C-5005899  LEAD  SHOT  NO.  5 
SM-C-5005874  SM-C-5005874-1  SPACER 
1349  MIL-S-46163  MILS  46163,  ADHESIVE, SEALANT 
TYPE  n, 

GRADE  M 


C,L  <  l  /B PAT /ON 
.  /■  -  /  A?  ASSr 


f 


\ 


I 

I 


appendix  b 


TEST  DATA 


APPENDIX  B 


Acceptance/Performance  Test 

Acoustic  Noise  Test  Data  and  Plots 

Baseline  and  Post  Temperature  Shock 

Low  Temperature  and  Post  Low  Temperatures 

High  Temperature  and  Post  High  Temperatures 

Post  Mechanical  Shock 

Post  Vibration 

EMI 

Reliability  (SN  Oil) 

Reliability  (SN  015) 

Reliability  (SN  016) 
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Contract  No.  DAAK20-84-C-0440  PERFORMANCE  TEST 


Project  No.  24407 


OATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO.  Q /Q 

DRAWING  NO.  SM-D- 5005842 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

MIN 

MAX 

3.10 

Calibration  Check 

GohPlY 

- 

Comply 

4.1.1 

Inspection  to  SM-D-5005842 

C&HPlV 

- 

Comply 

4.1.2 

Weight 

Lbs 

- 

2.5 

4. 1.3.1 

Pressurization 

330 

PSIG 

Info 

Only 

4. 1.3. 2 

Leakage  Rate 

V.2A/o‘f 

STP  CC/SEC 

- 

2 .7x10" 7 

4.2.2 

Test  at  23®C  Horiz;  Turn-on  Current 

Amps 

Info 

4.2.2 

Cooldown  Time  to  100"K 

Minutes 

- 

7.5 

4.2.2 

Cooldown  Time  to  80 *K 

S.  1 

Minutes 

- 

10 

4.2.2 

Minimum  Temp 

3?  3“ 

Info 

80 

4. 2. 2.1 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

6S.<D 

•k 

80 

4. 2. 2. 2 

Temp,  after  1/2  Hour  Operation 

&s.e 

•k 

- 

80 

4. 2. 2. 3 

Cold  Finger  warm  end  temp 

*C 

Info 

Only 

4. 2. 2. 4 

Input  Volt  17  VDC  Current  1.42.  ADC 
Power 

24.14 

Watts 

30 

4. 2. 2. 5 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

°K 

80 

4. 2. 2. 5 

Cold  Finger  Warm  End  Temp 

4L6 

•‘c 

Info 

Only 

4. 2. 2. 5 

Input  Volts  32  VDC  Current  Jji.  ADC 
Power  - 

*<•** 

Watts 

30 

4.2.3 

Test  at  -40 8C  Horiz;  Turn-on  Current 

J/a 

Amps 

Info 

4.2.3. 1 

Cooldown  Time  to  100*K 

3/9 

Minutes 

- 

7.5 

4. 2. 3.1 

Cooldown  Time  to  80 °K 

Minutes 

- 

10 

4. 2. 3. 2 

Stabl.  Temp  with  0.2  Watt  Heat  Load 

*K 

- 

80 

4. 2. 3. 2 

Temp  after  1/2  Hour 

°K 

- 

80 

4. 2. 3. 3 

Cold  Finger  Warm  End  Temp 

*C 

Info 

Only 

4. 2. 3. 4 

Input  Volts  17  VDC  Currant  t-34  ADC 
Stabllzed  Povar 

2  2. 7  9 

Watts 

30 

4. 2. 3. 5 

Temp  with  0.2  Watt  Head  Load 

“K 

- 

80 

4. 2. 3. 5 

Cold  Finger  Warm  End  Tamp 

'27 

#C 

Info 

Only 

4. 2. 3. 5 

Input  Volts  32  VDC  Currant  ADC 

Power  — — —  - . 

2S.<* 

Watts 

30 

4.2.4 

Test  at  71 *G  Horis;  Turn-on  Current 

'S/a 

Amps 

Info 

4. 2.4.1 

Cooldown  Tina  to  100*K 

sT.7 

Minutes 

- 

7.5 

4. 2. 4.1 

Cooldown  Tina  to  80*K 

Ai  8 

Minutes 

- 

10 

4. 2. 4.1 

Stabl.  Tamp,  with  0.2  Watt  Hast  Load 

<*£T.  / 

•R 

- 

80 

4. 2. 4.1 

Temp  after  1/2  hour 

C.C.1 

•K 

- 

80 

4. 2.4. 2 

Cold  Finger  Warm  End  Tamp  ■ 

87  _ 

•c 

Info 

Only 

4. 2. 4. 3 

Input  Volts  17  VDC  Currant  /. lC  ADC 

Watts 

35 

4. 2. 4.4 

Stabl.  Tamp  with  0.2  Watt  Head  Load 

<,S.L 

•k 

- 

80 

4. 2. 4. 4 

Cold  Finger  Warm  End  Tamp 

87 

•c 

Info 

Only 

4. 2. 4. 4 

Input  Volts  32  VDC  Currant  ADC  •  t * 

30-7 jl 

Watts 

- 

35 

Performed  By: 


? 


B-2 


Date:  /0’29-  &*> 


Witnessed 


A.  Magnavox 
A.  Customer 


. . .  tn. 
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Bjcrwo-osncai  tnmm 

M  m  ill,  «  ITIUl  MMJWM.I.J.  WUMMI 


Contract:  DAAK20-84-C-0440 


PERFORMANCE  TEST 


Project:  24407 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


TEST 

PLAN  PARA 


PARAMETER 


Test  at  23  C  Vertical;  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80°K 


dcgaaB 


Stabl.  Temp  with  0.35  Watt  Heat  Load 


Temp  After  1/2  Hour  With  Heat  Load 


Cold  Finger  Warm  End  Tem 


Input  Volts  17  VDC  Current  /.J 7  ADC 

Power 


Stabl.  Temp,  with  0.35  Watt  Heat  Load 


Cold  Finger  Warm  End  Tem 


Input  Volt  32  VDC  Current  ■  g 2.  ADC 
Power  _ 


Leakage  Rate 


SERIAL  NO. 


MEASURED!  UNITS 


Amps 


Minutes 


Minutes 


2.L.2.4  Watts 


l&xtol  ISTP  CC/SEC 


PERFORMED  BY 


WITNESSED  BY' 


WITNESSED  BY 


IQ'Z  1-fC 


Q.A.  MAGNAVOX 
Q.A.  CUST0MER^g\ 

91  OCT  Iggg 


PERFORMANCE  TEST 
VIBRATION  OUTPUT  TEST  DATA 
1/4  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
HM  A  T  PROGRAM 

DRAWING  NO. :  SM-D-5005842  SERIAL  NO.:  g> / P 

CONTRACT  :  DAAK2Q-84-C-Q440  PROJECT  :  24407 


Test 

Plan 

Para 

Fraquaney 

Maxlaua 
Forca  Along 
Coapraaaor 
Axis,  +  lba 

Maaaura 

Forea  Along 
Coapraaaor 
Axla,  lba. 

Maxlaua  Forea 

In  Any Coa¬ 
praaaor  Radial 
Axla,  +  lba 

Maasurad  Forca 

In  Any  coa¬ 
praaaor  Radial 

0°  Axla ,  lba. 90° 

4.3.9 

Fundaaantal  (34  Ha) 

1.0 

.  5W  9 

1.3 

.7JC 

/.a 

lac  Haraonie  (108  Ha) 

2.3 

j.  y? 

m 

2nd  Haraonie  (162  Ha) 

1.4 

.  77C 

0.13 

.  Olf 

m 

3rd  Haraonie  (216  Ha) 

0.30 

0.13 

,  oo$ 

.  /■? 

Next  37  Haraonlca 

0.10 

c ./ 

0.10 

SPECT  A  1 3. 06E-02R  270.  HZ  N.  NONE  Pi  10HZ 

i  50.  OOHZ  -2.  0500KHZ  SNi  1.  0+0 IV  FSi  2.  O+OOR  2.  5-01 R/ 


PWR  SPECT  A  1 4. 85E-03R  270.  HZ  N«  NONE  P»  10HZ 

SPANi  50.  OOHZ  -2.  0500KHZ  SNi  1.  0+0 IV  FSi  2.  O+OOR  2.  5-0 1R/ 
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PERFORMANCE  TEST 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005863/SM-D-5005842 


SERIAL  NO. 


TEST 

PLAN  PARA 


3.10 


A. 1.1 


A. 1.2 


A. 1.3.1 


A. 1.3. 2 


A. 2. 3.1 


A. 2. 3.1 


A.2.A.1 


A.2.A.1 


A. 2. A. I 


A.2.A.1 


A. 2. A. 4 


PARAMETER 


Calibration  Check 


Inspection  to  SM-D-5005863/5005842 


Weight 


Pressurization 


Leakage  Rate 


Test  at  23  C  Horiz:  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Minimum  Tern 


Stabl.  Temp,  with  0.35  Watt  Heat  Load 


.  after  1/2  Hour  Operation 


Cold  Finger  warm  end  ten 


MEASURED  I  UNITS 


LIMITS 


MIN  I  MAX 


Stabl.  Temp  with  0.35  Watt  Heat  Load 


Cold  Finger  Warm  End  Tem 


Input  Volts  32  VDC  Current  •'rVf  ADC 
Power  & ■ 


Test  at  -A0  C  Horiz;  Turn-on  Current 


Cooldown  Time  to  100  K. 


Cooldown  Time  to  80®K 


Stabl.  Temp  with  0.2  Watt  Heat  Load 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tern 


Input  Volta  17  VDC  CurrentJ 
Stablized  Power 


Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tem 


Teat  at  71  C  Horiz;  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


.  with  0.2  Watt  Heat  Load 


Temp  after  1/2  hour 


Cold  Finger  Warm  End  Tem 


Input  Volta  17  VDC  Current  l»b  ADC 
Power  ■— - -  - 


Stabl.  Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tem 


7/>i  /it 


B-8 
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PERFORMANCE  TEST 
DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO. _ \\ 

DRAWING  NO.  SM-D-5005863/SM-D-5005842  - 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

MIN 

MAX 

4.2.5 

Test  at  23QC  Vertical;  Turn-on  Current 

Amps 

Info 

4. 2. 5.1 

Cooldown  Time  to  100*K 

’S-o 

Minutes 

- 

7.5 

4. 2. 5.1 

Cooldown  Time  to  80 *K 

Minutes 

- 

10 

4. 2. 5.1 

Minimum  Temp 

’*>•* 

IE— 

80 

4. 2. 5. 2 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

fc£ife 

MM 

- 

80 

4. 2. 5. 3 

Temp  After  1/2  Hour  With  Heat  Load 

- 

g— 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp 

'M 

MM 

Info 

eeothm 

4. 2. 5. 5 

Input  Volts  17  VDC  Current  1-36'  ADC 

Power  — - 

Watts 

30 

4. 2. 5. 6 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

mih% m 

80 

4. 2. 5. 6 

Cold  Finger  Warm  End  Temp 

m\tm 

EqBmS 

Info 

Only 

4. 2. 5. 6 

Input  Volt  32  VDC  Current  -^S  ADC 
Power 

Watts 

30 

4.2.6 

Leakage  Race 

STP  CC/SEC 

- 

2 . 7X10-/ 

mm 

PERFORMED  BY  •  fftjygg  DATE  ^  ^  ? 

WITNESSED  BY  Q.A.  MAGNAVOX  •  Tl^E  !  _ l  °° 

WITNESSED  BY  _  Q.A.  CUSTOMER  . 


( 


-  B-9  - 


SPANi  50. 00HZ  -250.  OOHZ  SNi  7.  1+OOV  FSi  1.  4+00R  1.8-01R/ 


PERFORMANCE  TEST 
VIBRATION  OUTPUT  TEST  DATA 
1/A  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
HM  &  T  PROGRAM 

DRAWING  NO.:  <j/*f  -  D  -  SERIAL  NO.:  gJJ_ 


Test 

Plan 

Para 


Frequency 


Maximum 
Korea  Along 
Compressor 
Axis ,  +  lbs 


Measure 

Force  Along 
Coapreasor 
Axis,  lbs. 


Maxiaua  Force 
In  Any  Com¬ 
pressor  Radial 
Axis,  +  lbs 


Measured  Force 
In  Any  com¬ 
pressor  Radial 
0°  Axis ,  lbs. 90 


4.3.9 


Fundamental  (54  Hz) 


1st  Harmonic  (108  Hz) 


2nd  Harmonic  (162  Hz) 


3rd  Harmonic  (216  Hz) 


1.0 


<v53 


2.S 


/•  5jT 


1.4 


o  5^ 


0.30 


0-)3 


1.5 


0.22 


0.13 


0.13 


of  7 


O-Otf 


0  0  7 


O •  Ob 


S  at  dr. 


0  970 


0  07 


o-ot 


.0  3 


Next  37  Harmonics 


0.10 


Ser 


0.10 


PERFORMANCE  TEST 


VIBRATION  OUTPUT  TEST  DATA 
MATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
HM&T  PROGRAM 


Cooler  S/N:  O  H 


Test  Plan  Paragraph!  4.3.9 
Total  Suspended  Weight  If.  •  3. 


Date  i 


S/N 

F req . 

Force  Along 
Compressor  Axis 

Force  Along 

Radial  Axis 

! 

g’3 

lbs 

MHfQUi 

mZMFSWM 

jMQsraf'i 

mm 

l 

54 

.  /*J~ 

warn 

O.ioii 

•  sofa 

ffll 

HI 

■ 

2 

108 

.  3(.°> 

Id 

RiViS 

O.Og 

.090 

BH 

3 

162 

.  1*1 

gj 

I 

B3 

b.  on 

.e*>Y 

m 

216 

.  OJO 

o  -  \  3 

PI 

o.o  sr 

.CO? 

3 

270 

o  •  o4» 

ESI 

MIS 

.  oo? 

i 

m 

324 

.  e©5~ 

o  •  OZ 

,®/r 

0-  ofc 

HI 

0  -ol 

7  • 

378 

0.0  3 

n 

0-05* 

8 

432 

.  o«W 

1 

n 

■>n»Ld 

yiMi 

0-63 

m 

486 

.OO* 

0.  o  \ 

m 

o-  oz 

.0/0 

10 

540 

.  90  * 

o-O' 

HI 

O.Ol 

7 

o-o3 

i 

t 

i _ 

ll 

594 

•  . 

o  .ol 

.  OO? 

0  •  03 

HI 

o-o\ 

\ 

i 

i 

12 

648 

.  e«J 

o  »  0  \ 

HI 

mi 

.007 

0-03 

13 

702 

.oo  2. 

EBB 

HI 

<?*03 

HQ 

33 

14 

756 

.  oo  f 

HEM 

1 

0.0| 

15 

810 

.  ««  X 

a  -  of 

.  o®3 

0*ot 

.<90  4 

003 
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*  Axis  l  "  along  transfer  tube 
Axis  2  *  perpendicular  to  axis  1 


Performed  by: 


Witnessed  By: 


Dates 


B-12 


Customer  QA 

Hn>n.i»o»  OA 


PERFORMANCE  TEST 
VIBRATION  OUTPUT  TEST  DATA 
‘t  WATT  LINEAR  RESONANT  CRYOOENIC  COOLER 
HM6T  V ROC RAM 

Test  Plan  Paragraph:  A. 3. 9 

Cooler  S/Ni_  Oil  Total  Suapcndad  Weight  A  *  Date 


S/N 

Freq , 

Force  Along 
Compressor  Axis 

Force  Along 

Radial  Axis 

g'» 

lbs 

a qu 

in 

BHH 

16 

864 

.  *** 

a 

• 

0 

HI 

.001 

17 

918 

.  OOJ 

0 

• 

0 

•  *•  / 

SWl 

m 

18 

•  972 

.©«  / 

HUSH 

.00^ 

19 

1026 

,  &oo  sr 

0-0  02 

.oof 

m 

Ml 

70 

'  1080 

.00/ 

.001 

HU 

21 

1134 

mm 

EEXm 

m 

era 

.o*f 

m 

22 

1188 

.6 

UBW 

.oe»? 

0*010 

.CPj 

m 

23 

1242 

.  O®/ 

besh 

.  ©•  J” 

o-ozd 

0-0  I 

24 

1296 

.  OO  ^ 

0-o) 

na 

SPH 

0-ooLj 

25 

1350 

0  -oo2 

HR 

d>-#o3 

.  003 

dSI 

26 

1404 

.6*1 

EEEE1 

.00  it 

iww 

27 

1458 

.oof 

EBESH 

.*eaj~ 

0002 

.00/ 

— & 

*Axis  l  *  along  transfer  tube 
Axis  2  “  perpendicular  to  axis  1 

Performed  By:  Datat 


Witnessed  By: 


.  Customer  QA 
Magnavox  QA 


-3- 


I’EKFORMANCE  TEST 
VIBRATION  OUTt’UT  TEST  DATA 
't  WATT  LINEAR  RESONANT  CRYOCEN1C  COOLER 
MM&T  PROGRAM 


Coo  1 e  r 


S/N  ■  O/j 


Test  Plan  Paragraph:  4.3.9 


Total  Suspended  Weight 


J3_jJU 


..... 


S/N 

Fre<| . 

Force  Along 
Compressor  Axis 

Force  Along 

Radial. Axis 

g’9 

lbs 

Axls*l 

3'*  U/» 

Axls*^ 

y*  ibs 

28 

1512 

.  ©o  / 

0  v  0.0  it 

llllIB 

o-oo3 

H 

0-0/C 

29 

1566 

.*Of 

nan 

c 

0  -eo3 

BB 

0  «2t 

30 

1620 

0  *  0  0  2. 

•  «o  t 

B?ff! 

mMO 

31 

1674 

.  ©«/ 

Id 

BO 

O.oo^ 

32 

1728 

.  Q*t 

n 

1 

o-ooii 

33 

1782 

.ooor 

O-ooz 

.to* 

o-oio 

Q[ 

I ffl 

J4 

1836 

.  <700  J~ 

.004 

O-OlO 

.«•/ 

Bl 

35 

1890 

.0*1 

.«•/ 

O-OOlf 

.<90/ 

SHfl 

36 

1944 

Uto/ 

m 

. 000  5“ 

0‘O|  0 

37 

1998 

.00/ 

1  sb 

ran 

.0005 

^.002 

38 

2052 

.  <P<9 O  7 

0- 002 

bes 

0-002. 

0  002, 

39 

2106 

.  o«/ 

WMWi 

.oof 

HI 

.90/ 

SI 

40 

2160 

.$«or 

1 

1 

0:003 

.0*/ 

•  oolj 

41 

2214 

6-0  10 

3S3 

IB 

!BHE 

*Axis  1  ■  along  transfer  tube 
Axis  2  *  perpendicular  to  axis  1 

I’erformed  By:  _  Date: _ 

Witnessed  By: _  Customer  QA 


B-14 


Hagnavox  QA 


-2.  0500KHZ  SN'«  3.  2+00V  FS.  6.  3-0 1R  7.  9-02R 


PWR  SPECT  B  i  8.  32E-04R  540.  HZ  , Mi  NONE  Pi  10HZ 

SPANi  0.  OOOHZ  -2.  OOOOKHZ  SN»  3.  5+00V  FS«  7.  1-01R  8.  9-02R/ 
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PERFORMANCE  TEST 
DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005863/SM-D-5005842 


TEST 

PLAN  PARA 


3.10 


4.1.1 


4.1.2 


4. 1.3.1 


4. 1.3. 2 


4. 2. 2.1 


2 


.2.2.3 


4. 2. 4.1 


4. 2. 4.1 


4. 2. 4.1 


4. 2. 4. 1 


Scabl.  Temp  with  0.3S  Watt  Heat  Load 


Stabl.  Temp  with  0.2  Watt  Heat  Load 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tem 


Input  Volts  17  VDC  Current 
Stablized  Power 


Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tem 


Input  Volts  32  VDC  Current  .frZ.  ADC 
£3  "  fit  .  Power  - 


Test  at  71  C  Horiz;  Turn-on  Current 


Cooldown  Time  to  100*K 


Cooldown  Time  to  80  K 


.  with  0.2  Watt  Heat  Load 


Temp  after  1/2  hour 


Cold  Finger  Warm  End  Tem 


Input  Volts  17  VDC  Current 

Power  - 


Stabl.  Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tem 


Input  Volts  32  VDC  Current  ADC  • 


IS> 


-  o-k, 


Power 


TEST  PSpFOR^eD  QV  •. 
T*  CST  • 


TOLV 
1 :  0<?  P 


SERIAL  NO. 


PARAMETER 


Calibration  Check 


Inspection  to  SM-D-5005863/5005842 


Weight 


Pressurization 


Leakage  Rate 


Test  at  23*C  Horiz;  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  808K 


Minimum  Tem 


Stabl.  Temp,  with  0.33  Watt  Heat  Load 


.  after  1/2  Hour  Operation 


Cold  Finger  warm  end  tem 


C 


MEASURED  I  UNITS 


Lbs 


PSIG  I  Info 


STP  CC/SEC 


Amps  I  Info 


Minutes 


Minutes 


Info 


'.2.2.5 

Input  Volts  32  VDC  Current  -6 
Power 

ags 

C 

1 

‘.2.3 

Test  at  -40°C  Horiz;  Turn-on 

Current 

_L 

.2.3.1 

Cooldown  Time  to  100*K 

_ja 

.2.3.1 

Cooldown  Time  to  80°K 

Watts 


Amps 


Minutes 


Minutes 


-3 


Amps 


Minutes 


Minutes 


7.4.3 


C 


Watts 


*2.5.  Watts 


7*1  TLl'j 
3  30  A-**. 
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PERFORMANCE  TEST 
DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO. 

DRAWING  NO.  SM-D-5005863/SM-D-5005842  - 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

MIN 

MAX 

4.2.5 

Test  at  23°C  Vertical;  Turn-on  Current 

Ml**  TO  -oSM 

Amos 

Info 

4. 2. 5.1 

Cooldown  Time  to  100 °K 

Minutes 

- 

7.5 

4. 2. 5.1 

Cooldown  Time  to  80®K 

Minutes 

- 

10 

4. 2. 5.1 

Minimum  Temp 

H*l 

°K 

80 

4. 2. 5. 2 

Stabl.  Temo  with  0.35  Watt  Heat  Load 

°K 

- 

80 

4. 2. 5. 3 

Temo  After  1/2  Hour  With  Heat  Load 

n-r 

aK 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp 

35" 

°C 

Info 

Only 

4. 2. 5. 5 

Input  Volts  17  VDC  Current  f.  XK  ADC 

Power  — ...... - 

'i.N.'b 

Watts 

30 

4. 2. 5. 6 

Stabl.  Temo.  with  0.35  Watt  Heat  Load 

72,  IV 

*K 

80 

4. 2. 5. 6 

Cold  Finger  Warm  End  Temp 

35 

°C 

Info 

Only 

4. 2. 5. 6 

Input  Volt  32  VDC  Current  -7£  ADC 
f -8  -  O'  K  .  Power 

Watts 

. 

30 

4.2.6 

Leakage  Rate 

IFWOri 

STP  CC/SEC 

- 

2.7X10*' 

PERFORMED 

WITNESSED 

WITNESSED 


BY 

BY 

BY 


Q.A.  MAGNAVOX 

I 

Q.A.  CUSTOMER 


DATE  2*1  Jouy  U>  ^  ^  ^ 

~r  \ ^ e  :  l  oo  pH. 


B-19 


PERFORMANCE  TEST 
VIBRATION  OUTPUT  TEST  DATA 
1/4  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MM  &  T  PROGRAM 

DRAWING  NO.:  Krt  ■  P  -  tXrO'Sk'A'  \  SERIAL  NO.:  f  / 1 


Test 

Plan 

Para 

Frequency 

Maximum 
Force  Along 
Compressor 
Axis,  +  lba 

Measure 

Force  Along 
Compressor 
Axis,  Ibe. 

Maximum  Force 

In  Any  Com** 
pressor  Radial 
Axis,  +  lbs 

Measured 
In  Any 
pressor 
0°  Axis, 

Force 
com- 
Radlal 
lbs. 90c 

4.3.9 

Fundamental  (54  Hz) 

1.0 

_ _ 

1.5 

.  7 

1st  Harmonic  (108  Hz) 

2.5 

i mm 

0.22 

m 

./3 

2nd  Harmonic  (162  Hz) 

1.4 

->7 

0.13 

m 

■  el 

3rd  Harmonic  (216  Hz) 

0.30 

0.13 

-d 

■  el 

Next  37  Harmonics 

0.10 

SUne 

0.10 

see 

£r 

DATE: 


r/A 


PERFORMANCE  TEST 

VIBRATION  OUTPUT  TEST  DATA 
h  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MM&T  PROGRAM 


Cooler  S/N:  0/3 


Test  Plan  Paragraph:  4.3.9 
Total  Suspended  Weight 


r 

'  2.  Date.  7-6  '& C 


Force  Along 
Compressor  Axis 


Force  Along 
Radial  Axis 


Con’t  Page  2 


*  Axis  l  *  along  transfer  tube 
Axis  2  “  perpendicular  to  axis  1 


Performed  by: 


Witnessed  By: 


Date: 


Customer  QA 

Miitnivn*  OA 
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PERFORMANCE  TEST 

VIBRATION  OUTPUT  TEST  DATA 
k  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
HM&T  PROGRAM 


Cooler 


S/N  ,0j3 


Test  Plan  Paragraph!  4.3.9 


Total  Suspended  Weight 


VI 


Datei 


1 


-y-?i 


1 

Freq . 

Force  Along 
Compressor  Axis 

Force  Along 

Radial  Axis 

g'« 

lbs 

g's  lbs 

axIT^ 

*’»  lbs 

16 

864 

0*01 

.  .. 

.004 

.e®r 

17 

918 

.  ©•*  1 

f 

H 

18 

972 

,0801 

.©•/ 

.06/ 

19 

1026 

. 

.003. 

20 

1080 

.  OOO  I 

.<S®JT 

.••a- 

— 

21 

1134 

,o®o  / 

1 

1 

.0*1 

22 

1188 

.  oo  / 

.  8*4. 

.0*1 

23 

1242 

„  <9®  7 

.  oo  / 

'OOl 

24 

1296 

.  o«/ 

.  ca  / 

.  me  y 

25 

1350 

,0«3 

| 

26 

1404 

,©®°  T* 

.  OOOf 

.  o®o_5 

27 

1458 

.  Cot 

.OOA 

.Seer 

- Ooii't  Page  3 - 

*Axis  1  *  along  transfer  tube 
Axis  2  ■  perpendicular  to  axla  1 


Performed  By»_ 


Witnessed  By: 


Datat _ 

_  Customer  QA 
Hagnavox  QA 


B-22 
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PERFORMANCE  TEST 

VIBRATION  OUTPUT  TEST  DATA 
k  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MM&T  PROGRAM 


Cooler  S/Ni 


a  3 


Test  Plan  Paragraph.  4.3.9 


Total  Suspended  Weight 


Date.  °l  ~  ^  '  S-L 


S/N 

i 

Freq . 

Force  Along 
Compressor  Axis 

Force  / 
Radial 

Vlong 

Axis 

g’« 

lbs 

Axis** 
g's  lbs 

Axls*2 
g’s  lbs 

28 

1512 

B 

.©®a- 

29 

1566 

.  1 

,ooa 

30 

1620 

_  at)  a. 

.  0«  / 

.OOOy 

U 

1674 

.<90  1 

.0*1 

BH 

32 

1728 

a  <b<o  °j 

,&*>( 

.  9«ei 

33 

1782 

.  CO<D  / 

,  <P®  ( 

,e«o? 

34 

1836 

.  GO  ( 

.  «<=>/ 

.  eo“  7 

35 

1890 

,o«| 

.0**7 

36 

1944 

O  OO  7 

,o®M 

37 

1998 

o  oo  7 

.  ©•oj-' 

38 

2052 

.  Oofl^ 

mu 

39 

2106 

,  ©•«  y 

- 

40 

2160 

.  OOO  7 

RBfl 

41 

2214 

,  0©©3, 

.accf 

♦Axis  1  * 
Axis  2  - 

°erformed 

•itnessed 


along  transfer  tube 
perpendicular  to  axis  1 


By: 

Bv: 


Date. 

Customer  QA 
Magnavox  QA 


B-23 


I 


PERFORMANCE  TEST 


Sheet  1  of  2 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC. 
DRAWING  NO.  SM-D-5005863/SM-D-5005842 


SERIAL  NO. 


PIS' 


TEST 

PLAN  PARA 


3.10 


4.1.1 


4.1.2 


4. 1.3.1 


4. 1.3. 2 


2 


4.2.2. 1 


2 


2.3.2 


3 


4. 2. 4.1 


4.2.4. 1 


4. 2. 4.1 


PARAMETER 


Calibration  Check 


Inspection  to  SM-D-500 5863/ 5005842 


Weight  _ _ 


Pressurization  _ 


Leakage  Rate  _ 


Test  at  23°C  Horiz;  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Minimum  Tern 


.  with  0.35  Watt  Heat  Load 


.  after  1/2  Hour  Operation 


Cold  Finger  warm  end  tern 


Input  Volt  17  VDC  Current  /.'A?  ADC 
Power  3.1*"  V*  -  - 


Stabl.  Temp  with  0.35  Watt  Heat  Load 


Cold  Finger  Warm  End  Tern 


Test  at  -40  C  Horiz:  Turn-on  Current 


Cooldown  Time  to  100°K 


Cooldown  Time  to  80  K 


Stabl.  Temp  with  0.2  Watt  Heat  Load 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tern 


Input  Volts  17  VDC  Current 
Stablized  Power 


Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tem 


MEASURED  I  UNITS 


LIMITS 


MIN 


Test  at  71  C  Horis;  Turn-on  Current 


Cooldown  Tima  to  100  K 


Cooldown  Tima  to  80  K 


Stabl.  Tamp,  with  0.2  Watt  Heat  Load 


Temp  after  1/2  hour 


Cold  Finger  Warm  End  Tem 


Stabl.  Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tem 


Input  Volts  32  VDC  Current  ADC^-- 
Power  — — 


Watts 


B?FCY-Pn ' >  or: 


Page  2  of  2 


PERFORMANCE  TEST 


DATA  SHEET 

COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOCENTC  SERIAL  NO.  Q_ /  S~ 

DRAWING  NO.  SM-D-5005863/SM-D-5005842 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

KEm 

MAX 

4.2.5 

Test  at  23 °C  Vertical;  Turn-on  Current 

i-S 

Amps 

Info 

4. 2. 5.1 

Cooldown  Time  to  100 ®K 

3 ~.3 

Minutes 

- 

7.5 

4.2.5. 1 

Cooldown  Time  to  80  ®K 

6.  / 

Minutes 

- 

10 

4. 2. 5.1 

Minimum  Temp 

®K 

80 

4. 2. 5. 2 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

°K 

- 

80 

4. 2. 5. 3 

Temp  After  1/2  Hour  With  Heat  Load 

WM4EW 

°K 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp 

°C 

Info 

4. 2. 5. 5 

Input  Volts  17  VDC  Current  JB  T7  ADC 

Power  jL 

Watts 

30 

4. 2. 5. 6 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

WMcm 

H— 

80 

4. 2. 5. 6 

Cold  Finger  Warm  End  Temp 

34 

S3 

Info 

Only 

4. 2. 5. 6 

Input  Volt  32  VDC  Current  ,7 j  ADC 
Power  -iJtllar. 

2-4.6? 

Watts 

30 

4.2.6 

Leakage  Rate 

1-2*10-1 

STP  CC/SEC 

- 

mmol 

'  ! 

DATE 


B-28 


PERFORMANCE  TEST 
VIBRATION  OUTPUT  TEST  DATA 
1/4  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MM  &  T  PROGRAM 

DRAWING  NO.  i  <;  A/-  2z  s*  *  -  SERIAL  NO.  t  C/f 


Tea  t 

Plan 

Para 

Frequency 

Maximum 
Forca  Along 
Compressor 
Axis,  +lbs 

Forca  Along 
Compressor 
Axis,  lbs. 

Maximum  Forca 

In  Any  Com¬ 
pressor  Radial 
Axis,  +  lba 

Measured  Force 

In  Any  com¬ 
pressor  Radial 

0° Axis ,  lbs. 90° 

4.3.9 

Fundamental  (54  Hx) 

1.0 

0^2 

mam 

o-!H 

mm 

1st  Haraionle  (108  Hs) 

m 

hU 

0.22 

m 

O-lo 

2nd  Harmonic  (162  Hx) 

1.4 

O-V 

mam 

I9H9| 

3rd  Harmonic  (216  Hx) 

0.30 

mm 

0.13 

Naxt  37  Harmonics 

0.10 

W£M 

0.10 

m 

6MV/I 

* 

— 

PERFORMANCE  TEST 

VIBRATION  OUTPUT  TEST  DATA 
k  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
KM4T  PROGRAM 


Taat  Plan  Paragraphi  4.3.9 


ooltr  S/Nt 


oi  y 


Total  Suspandad  Walght_ 


\  Un 


<ls  l  •  along  tranafar  tuba 
<la  2  *  parpandlcular  to  axla  l 


•  mad  by  i 
icaaad  Byt 


Data  i 


Cuatoaiar  QA 
M.-»i»w.ivnr  OA 
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PERFORMANCE  TEST 


VI ORATION  OUTPUT  TEST  DATA 
!t  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MM&T  PROGRAM 

Test  Plan  Paragraph!  4.3.9 

Cooler  S/M »  O  \  *2_  Total  Suspended  Welght_  Data»  —  ~ ^ 


■m 

H 

Freq . 

Force  Along 

Force  Along 

Radial  Axis 

g'a 

lbs 

m 

D9H 

■1 

m 

16 

864 

0-00% 

o-es» 

Si 

H 

m 

17 

918 

O-OOS 

OOfl» 

| 

m 

1 

IN 

972 

o-ool 

o-oo5 

19 

1026 

O  -OO  (a 

HHI 

m 

20 

1080 

O  •  O  o«f 

O-oi  o 

■I 

21 

1134 

o  ■  o 

IBIS 

22 

USA 

o  * oofcr 

o.ozi 

O.oio 

23 

1242 

O.  o  1  I 

•  • 

O-OOfe 

HI 

24 

1296 

O-OlZ 

. 

O.o  >1 

25 

1350 

o  •  OOll 

IN 

| 

26 

1404 

■HISS 

Hfi 

pm 

•-oo  r 

27 

1458 

O-oO? 

0.001 

o.ooy 

- Oon 1 1  Page-3 - 

*Axls  l  ■  along  tranafar  tuba 
Axis  2  ■  perpendicular  to  axia  l 

Per formed  By i 

Witnessed  Byi _ _ _ 


Datai _ _ 

.  Customer  QA 
Magnavox  QA 


ff-31 
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PERFORMANCE  TEST 
VIBRATION  OUTPUT  TEST  DATA 
■t  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MH&T  PROGRAM 

Test  Flan  Paragraphs  4.3.9 

Cooler  S/N«  C  I  Total  Suspended  Weight  |il  Datei  ^  —  S  -  S’  Ca 


m 

Freq . 

Force  Along 
Compressor  Axis 

Force  7 
Radial. 

Hong 

Axis 

■  ■ 

■ 

lbs 

tswi 

■ 

28 

1512 

0-005" 

■ 

29 

1566 

o  oo3 

o  od? 

Hi 

30 

1620 

o  •  o  o  | 

3.00| 

HI 

31 

1674 

O  -  o  oS“ 

ARBS 

BIB! 

2 

1728 

Q.  O o  C, 

*  * 

O.00t| 

in 

33 

1782 

o.oOt 

o-ooT 

■ 

34 

1836 

m 

35 

1890 

MSI 

HI 

36 

1944 

o.oo^ 

0  ooS" 

ms 

37 

1998 

m 

o.ooZ 

38 

2052 

o-  007. 

040*4 

m 

2106 

0-003 

0  001 

40 

2160 

0  00  7. 

7-  004. 

; 

0003 

41 

2214 

o  -  oo  \ 

0002. 

_ 

0  ooL 

*Axle 

1  •  along 

transfer  tube 

* 

Axis  2  ■  perpendicular  to  axle  1 


Performed  By< 
itnessed  Byi 


Dates _ 

Cue Comer  QA 

Magnavox  QA 


B-32 


Sheet  1  of  2 


Contract  No.  DAAK20-84-C-044Q 
Project  No.  24407 


PERFORMANCE  TEST 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


TEST 

PLAN  PARA 


3.10 


4.1.1 


4.1.2 


4. 1.3.1 


pra 


4. 2. 2.1 


4.2.3. 1 


4. 2. 3.1 


2 


4. 2. 4.1 


4. 2. 4.1 


2.4.3 


PARAMETER 


Calibration  Check 


Inspection  to  SM-D-500584 


Weight 


Pressurization 


Leakage  Rate 


Test  at  23  C  Horlz;  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80°K 


Minimum  Tern 


Stabl.  Temp,  with  0.33  Watt  Heat  Load 


.  after  1/2  Hour  Operation 


Cold  Finger  warm  end  tern 


Stabl.  Temp  with  0.35  Watt  Heat  Load 


Cold  Finger  Warm  End  Tern 


Input  Volts  32  VDC  Current  .88  ADC 
Power  - 


Test  at  -40  C  Horlz:  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Stabl.  Temp  with  0.2  Watt  Heat  Load 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tern 


Input  Volts  17  VDC  Current  [.  ik.  ADC 
Stablized  Power  _ 


Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tea 


Input  Volts  32  VDC  Current  »p&  ADC 
Power  . 


1  C  Horis:  Turn-on  Current 


Cooldown  Tlae  to  10O-K 


Cooldown  Tine  to  80  K 


Stabl.  Teas,  with  0  2  Watt  Heat  Load 


Temp  after  1/2  hour 


Cold  Finger  Wara  End  Tea 


Stabl.  Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Wara  End  Tea 


Input  Volts  32  VDC  Current  ADC  i-OZ 

Power 


SERIAL  NO. 


MEASURED!  UNITS 


^.SO  IPSIG 

U.-TI  stp  CC/SEC 


Minutes 


Minutes 


Watts 


Amps 


Minutes 


Minutes 


27.5V  Watts 


32.  *4 


Performed  By « 
Witnessed  Byi 
Witnessed  Byt 


_  Date:  tO 

Q* A-  M**n*vox 

^  q,  a,  customer 


Page  2  of  2 


Contract :  DAAK20-84-C-0440  PERFORMANCE  TEST 

Projects  24407  DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO. 

DRAWING  NO.  SM-D-5005842 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

MIN 

MAX  I 

4.2.5 

Test  at  23®C  Vertical;  Turn-on  Current 

RIaI 

Amps 

Info 

4.2.5. 1 

Cooldown  Time  to  100*K 

4-1  _ 

Minutes 

- 

4.2.5. I 

Cooldown  Time  to  80 °K 

4,7 

Minutes 

- 

4. 2. 5.1 

Minimum  Temp 

°K 

4. 2. 5. 2 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

®K 

- 

80 

4. 2. 5. 3 

Temp  After  1/2  Hour  With  Heat  Load 

ca.i 

•x 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp 

- 

•c 

Info 

mmmi 

4. 2. 5. 5 

Incut  Volts  17  VDC  Current  1-4^  ADC 

XT.  33 

Watts 

30 

4. 2. 5. 6 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

czs 

80 

4. 2. 5. 6 

Cold  Finger  Warm  End  Temp 

Info 

pan* 

4. 2. 5. 6 

Inout  Volt  32  VDC  Current  -89  ADC 
Power 

*8*40 

Watts 

30 

4.2.6 

Leakage  Rate 

LA*,  /  o’1 

STP  CC/SEC 

- 

■  1 

PERFORMED  BY 
WITNESSED  B 
WITNESSED  BY 


Q.A.  MAGNAVOX 


Vu»euUn  CUSTOMER 

91 


OCT  1986 


DATE  to  -  9C 


B-37 


DRAWING  NO. : 


PERFORMANCE  TEST 
VIBRATION  OUTPUT  TEST  DATA 
1/4  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MM  4  T  PROGRAM 

fi  -  -  SERIAL  NO. :  O/C 


PERFORMANCE  TEST 

VIBRATION  OUTPUT  TEST  DATA 
k  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MM&T  PROGRAM 

Test  Plan  Paragraphs  4.3.9 

Cooler  S/N«  C  Total  Suspended  Weight  -  Date 


S/N 

Freq. 

Force  Along 
Compressor  Axis 

Force  Along 

Radial  Axis 

g's 

lbs 

*  • 

xis*l 

lbs 

'  Axi 
g'»  | 

s*2 

lba 

1 

54 

.  /■?/ 

/.  3 

IBS 

■ 

2 

108 

.  CW 

,o3s{ 

.  13 

3 

162 

,  lio 

.  S“G 

.008 

,o3 

.0/3 

m 

■ 

216 

.  0  Cr  / 

.  O-? 

.  ooj" 

o* 

* 

5 

270 

.  ©•?*' 

6 

324 

.  <£»«?  C. 

.007 

7 

378 

.  ••«/ 

.&>? 

8 

432 

bbi 

.  Oof 

9 

486 

.© ©  i. 

.  (S®/ 

10 

540 

R9 

.00/ 

11 

594 

.00J 

12 

648 

-  * 

1 

13 

702 

,<yrf 

14 

756 

.  «/* 

15 

810 

*  Axis  1  “  along  transfer  tube 
Axis  2  *  perpendicular  to  axis  1 


y 


Dates 


Performed  byt 
Witnessed  Byt 


Customer  QA 
Magnavox  QA 


4 


PWR  SPECT  A  1 2. 51E-02R  270.  HZ  N.  NONE  Pi  10HZ 

SPANi  50.  OOHZ  -2.  0500KHZ  SNi  7.  1+OOV  FSi  1.  4+00R  1.  8-0 1R/ 


PWR  SPECT  A  1 5.  11E-03R  270.  HZ  Ni  NONE  Pi  10HZ 

SPAN.  50.  OOHZ  -2.  0500KHZ  SN.  7.  l+OOV  FS.  1.  4+OOR  1.  8-01R/ 


B-42 


PWR  SPECT  A  1 4. 00E-03R  270.  HZ  Ni  NONE  P.  10HZ 

SPAN.  50.  OOHZ  -2.  0500KHZ  SN.  7.  1+OOV  FS.  1.  4+00R  1.  8-0 1R/ 


Sheet  L  of  2 


Contract  No.  DAAK20-84-C-0440 
Project  No.  24407 


PERFORMANCE  TEST 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


TEST 

PLAN  PARA 


3.10 


4.1.1 


4.1.2 


4. 1.3.1 


4. 1.3. 2 


4.2.3. 1 


4.2.3. 1 


3.2 


4. 2. 4.1 


4. 2. 4.1 


4. 2. 4.1 


Input  Volt  17  VDC  Current  7,3  7  ADC 
Power  -  - 


PARAMETER 


Calibration  Check 


Inspection  to  SM-D-500584 


Weight 


Pressurization 


Leakage  Rate 


Test  at  23  C  Horiz:  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Minimum  Tern 


Stabl.  Temp,  with  0.33  Watt  Heat  Load 


.  after  1/2  Hour  Operation 


Cold  Finger  warm  end  tern 


Stabl.  Temp  with  0.35  Watt  Heat  Load 


Cold  Finger  Warm  End  Tem 


Input  Volts  32  VDC  Current  if/  ADC 
Power  - 


Test  at  -40  C  Horiz:  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Stabl.  Temp  with  0.2  Watt  Heat  Load  - 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tem 


Input  Volts  17  VDC  Current  1.4 O  ADC 
Stablized  Power  - 


Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tem 


Input  Volta  32  VDC  Current  .  f/  ADC 
Power  —  i 


l  C  Horiz;  Turn-on  Current 


Cooldown  Time  to  100  K  _ _ 


Cooldown  Time  to  80  K  _ 


Stabl*  Tcao.  with  0.2  Watt  Heat  Load 


Temp  after  1/2  hour 


Cold  Finger  Warm  End  Tea 


Input  Volts  17  VDC  Current  ADC 

Power  ■■■  — — • _ 


Stabl.  Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warn  End  Ten 


Input  Volts  32  VDC  Current  ADC  « 

Power  " 


SERIAL  NO. 


MEASURED!  UNITS 


a  Watt* 


Date: 


>-ai -sc 


tlllCTsrf-  A- 

DCAt  - _  Q.  a.  Customer  '  0 
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Contract:  DAAK20-84-C-0440  PERFORMANCE  TEST 

Project:  24407  DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO.  Ql  7 

DRAWING  NO.  SM-D-5005842 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

MIN 

MAX 

aHM 

Test  at  23*C  Vertical;  Turn-on  Current 

Amps 

Info 

Cooldown  Tine  to  100SK 

s4 

Minutes 

- 

7.5 

II II  111 

Cooldown  Time  to  80°K 

44 

Minutes 

- 

4. 2. 5.1 

Minimum  Temp 

314 

-K 

80 

4. 2. 5. 2 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

44? 

kK 

- 

80 

4. 2. 5. 3 

Temp  After  l/2  Hour  With  Heat  Load 

441_ 

°K 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp 

miam 

•c 

Info 

mmm 

4. 2. 5. 5 

Input  Volts  17  VDC  Current  1-20  ADC 

pa 

Watts 

30 

4. 2. 5. 6 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

lO— 

80 

4. 2. 5. 6 

Cold  Finger  Warm  End  Temp 

Ujmmm 

Info 

oam 

4. 2.5.6 

Input  Volt  32  VDC  Current,  7  R  ADC 
Power 

Watts 

30 

4.2.6 

Leakage  Rate 

BC77TBUI 

STP  CC/SEC 

- 

MB 

■Hi 

PERFORMED 

WITNESSED 

WITNESSED 


BY 


?.  u 


DATE 


Q.A.  MAGNAVOX 


^  Q.A.  CUSTOH*^ 

3 1  OCT  1986. 


l€-  Zi-  g6 


B-44 


1 


PERFORMANCE  TEST 
VIBRATION  OUTPUT  TEST  DATA 
1/4  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MW  4  T  PROGRAM 

DRAWING  NO.  :  SM-D-5005842  SERIAL  NO. :  O  O 

CONTRACT  :  DAAtC20-84-C-0440  PROJECT  :  24407 


Test 

Plan 

Para 

Fraquancy 

Maxlaua 
Forca  Along 
Coapraaaor 
Axis,  +lba 

Maaaura 

Forca  Along 
Coapraaaor 
Axla,  lba. 

Maxlaua  Forca 

In  Any Coa¬ 
praaaor  Radial 
Axla,  +  lba 

Maaaured 
In  Any 
prasaor 
0°  Axla, 

Forca 

con- 
Radial 
lbs. 90° 

mm 

Fundaaental  (54  Ha) 

1.0 

.  V7/r 

1.5 

.36tT 

1 

lac  Haraonlc  (108  Ha) 

2.3 

warn 

mam 

BH 

.  olX 

2nd  Haraonlc  (162  Ha) 

1.4 

.  70 

mam 

,  OXIO 

1 

3rd  Haraonlc  (216  Ha) 

0.30 

.21/ 

0.13 

R9 

NaxC  37  Haraonicafa/**.' 

0.10 

013 1 

0.10 

M 

.0512 

- ^ 

=— = 

— 

r 

— 

PERFORMED  BY:  Qyjn<£,m  _  _  DATE :  jO  !*■  V(r 


f  OCT  1986 


WITNESSED  BY 


CUSTOMER  Q.A 


PERFORMANCE  TEST 

VIBRATION  OUTPUT  TEST  DATA 
h  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MM&T  PROGRAM 


Cooler  S/Ns  Qt  7 


Test  Plan  Paragraph:  4.3.9 
Total  Suspended  Weight  V.  / 


Date:  /g 


Con’t  Page  2 


*  Axis  1  *  along  transfer  tube 
Axis  2  *  perpendicular  to  axis  1 


Performed  by 
Witnessed  By: 


Date:  lolVfi 


B-46 


Customer  QA 
Magnavox  QA 


-2- 


PERFORMANCE  TEST 
VIBRATION  OUTPUT  TEST  DATA 
h  WATT  LINEAR  RESONANT  CRYOGENIC  COOLER 
MM&T  PROGRAM 

Test  Plan  Paragraph:  4.3.9 

Cooler  S/N i_OJ_7 _  Total  Suspended  Weight ty,  /  /aa  *  Date:  jo-2 y  **6 


S/N 

Freq . 

Force  Along 
Compressor  Axis 

1 

I. 

g’s 

lbs 

mH 

m 

16 

864 

mmm 

.00373 

17 

918 

.002 at 

m 

OoW 

18 

972 

OCIHI 

.OOfT 

Hi 

&>2n 

j Jktfo 

19 

1026 

.  Oox  vo 

BfffH 

HI 

20 

1080 

°°t6\ 

.OOU 

.00393 

.o<97\ 

21 

1134 

.OQif 

bh 

22 

1188 

.00/^1 

.ooto 

.00/33 

mu 

23 

1242 

*0013 

.0OM} 

o*>y*7 

m 

24 

1296 

1 H 

.  009 S~ 

1 

.0079 

o°9fl 

,02of 

25 

1350 

iOojuX 

.OOfX 

.  ool7f 

,#>3  7 f 

BIB 

26 

1404 

.  0°°73 1 

.6030 

mm 

. 0933 

27 

1458 

.OoOfS'j 

m 

.OofS 

Con1 1  Page  3 - 

*Axis  1  *  along  transfer  tube 
Axis  2  "  perpendicular  to  axis  1 


Performed 


By: 


Witnessed  By: 


Data: 

.  Customer  QA 


Magnavox  QA 


PWR  SPECT  A  .  1. 30E-03R  420.  HZ  Ni  NONE  P.  10HZ 

SPANi  50.  OOHZ  -2.  0500KHZ  SNi  1.  4+OOV  FSi  1.  4+OOR  1.8-01R/ 


B-49 


PWR  SPECT  A  1 6. 53E-03R  110.  HZ  N.  NONE  P.  10HZ 

SPAN.  50.  OOHZ  -2.  0500KHZ  SN.  1 .  4+00V  FS.  2.  8-0 1R  3.  5-02R/ 


SPECT  A  •  4. 29E-03R  160.  HZ  Ni  NONE  P.  10HZ 

i  SO.  OOHZ  -2.  0500KHZ  SN«  1.  4+00V  FS.  1.  4-0 1R  1.  8-02R/ 


OCTAVE  BAND  CENTER  FREQUENCY  (HZ) 


1/4  WATT  LINEAR 
COOLERS  SN 

125 

250 

500 

1000 

2000 

4000 

8000 

011 

16 

6 

5 

7 

7 

13 

22 

013 

16 

6 

e 

13 

1  1 

13 

16 

015 

16 

6 

20 

21 

17 

18 

27 

016 

22 

9 

9 

6 

4 

6 

13 

SPEC  MAXIMUM: 

37 

30 

30 

25 

20 

20 

20 

Maximum  side,  Octave  Band  Sound  Pressure  Levels 
Generated  by  the  1/4  Watt  Linear  Cooler  <dB  res  .0002  uBar ) 

Table  1 


WISC  UNLIHITEO.  INC. 
SOMERVILLE.  HEN  JERSEY 


B-51 


Roport  No.  4l5l.il/l2 
P»M  5 


MM&I  COOLER  AUDIBLE  NOISE 

SNt 1  WfTH  HEAT  SINK 


oo 


CENTER  FREQUENCY 


MM&1  COOLER  AUulBLE  NOI 

SN1 3  WfTH  HEAT  SINK 


CENTER  FREQUENCY 


COOLLh'  ALIBLE  NUI 

IMIS  WITH  MEAT  SINT. 


B-54 


CENTER  FREQUENCY 


r 


|  B-55 

j 

l 


CENTER  FREQUEfJCY 


NVtOL  CKVOCIHIC  COOLER  LR9 
<p»vagIHlC  COOLER  ORTR 


3 


COOLER: 

voltrge: 

rniient: 

te*t: 

urcnrvox 

17.3 

2.3'C 

•REEL  I  HE 

13 

R9  RSCS  FROfl  HRGIEC 

drte: 

encr: 

RROCt 

24  NOV  33  13: 43 

HL9 

CRTR»  1.3 

Tine 

CURRENT 

KELVIN 

LORO 

Ml 

13.33 

.933 

293.37 

3.333 

1.93 

13.33 

1.391 

244.33 

9.993 

Ml 

19. 13 

1.131 

193.33 

9.993 

3.  •• 

23.24 

1.  177 

132.31 

9.933 

4.M 

21.33 

1.271 

113.33 

9.993 

4.43 

22.11 

1.233 

93.42 

9.939 

3.99 

22.73 

1.333 

79.34 

9.999 

3.12 

24.39 

1.394 

73.73 

9.999 

Ml 

24.32 

1.441 

33.17 

9.999 

7.33 

23.31 

1.432 

43.43 

9.999 

3.33 

23. 14 

1.332 

33.94 

9.999 

9.33 

23.23 

1.323 

37.33 

9.999 

13.33 

23.33 

1.434 

33.73 

9.999 

11.33 

23.93 

1.439 

33.33 

9.999 

12.33 

27.  13 

1.377 

33. 19 

9.999 

13.33 

27.32 

1.312 

33.23 

9.999 

14.33 

23.73 

1.333 

33.27 

9.999 

13.33 

27.  12 

1.333 

33.33 

9.999 

13.33 

27.23 

1.333 

33.43 

9.999 

17.33 

27.23 

1.371 

33.33 

9.999 

13.33 

23.77 

1.331 

33.33 

9.999 

19.33 

27.31 

1.344 

33.73 

9.999 

23.33 

27.29 

1.333 

33.31 

9.999 

33.33 

43.33 

24.92 

23.11 

1.437 

1.477 

34.21 

34.33 

.343 

.343 

1 


1  m 


NVCOi.  CRYOGENIC  COOLER  LAI 
CtYOGMNlC  COOLER  PRTA 


COOLER:  nftCHAVOM 

It 

DATE: 

24  NOV  44  13:34 

VOLTAGE:  17.3 

CNCRl 

HL0 

AMI  ENT: 

RROC: 

CATA*  1.4 

TEST:  BASEL 1 HE 

At  REC8 

ARON  MAGI EC 

Tins 

ROWER 

CURRENT 

KELVIN 

LOAD 

l.ll 

16.39 

.934 

293.47 

8.844 

:  •  •• 

tt.st 

1.491 

244.34 

8.844 

2.  99 

19.  It 

1.191 

194.34 

8. 888 

3  •  if 

24.24 

1.177 

132.41 

8. 844 

4.44 

21.33 

1.27t 

113.33 

8.444 

4  •  4j 

22.lt 

1.243 

94.42 

4.849 

Ml 

22.79 

l .  343 

79.44 

8.849 

3. 12 

24.39 

1.394 

74.74 

8.849 

*.99 

24.32 

1.441 

33.17 

9.899 

7.99 

23.31 

1.442 

43.43 

8.  999 

9.99 

2«.  14 

1.332 

34.94 

9.999 

9.99 

24.22 

1.324 

37.34 

9.  899 

19.99 

2t.t3 

1.444 

34.73 

9.994 

11.99 

26.94 

1.449 

34.33 

9.994 

12.99 

27.  19 

1.377 

34.19 

9.844 

13.99 

27.92 

1.312 

34.23 

8.994 

14. 99 

29.73 

1.333 

34.27 

9.994 

13.99 

27.12 

1.333 

34.34 

8.999 

19.99 

27.23 

1.343 

34.46 

9.899 

17.99 

27. 2t 

1.371 

36.34 

9.  994 

19.99 

24.77 

1.331 

36.63 

9.989 

19.99 

27.31 

1.344 

36.73 

9.999 

29.99 

27.29 

1.344 

36.81 

9.999 

21.99 

27.  14 

1.322 

36.84 

9.999 

22.99 

27.  t3 

1.322 

46.86 

.  133 

23.99 

24.lt 

1.311 

32.29 

.273 

24.99 

24.44 

1.494 

37.89 

.343 

23.99 

23.34 

1.424 

61.13 

.  343 

29.99 

23.34 

1.444 

62.34 

.343 

27.99 

23.44 

1.427 

63.33 

.343 

29.99 

23.39 

1.434 

63.73 

.343 

29.99 

23.24 

1.433 

64.84 

.343 

39.99 

24.92 

1.447 

64.21 

.343 

31.99 

24.97 

1.433 

64.29 

.  343 

32.99 

29.13 

1.421 

64.33 

.  343 

33.99 

24.  ta 

1.444 

64.46 

.  343 

34.99 

29.21 

1.414 

64.34 

.343 

33.99 

29.34 

1.477 

64.63 

.343 

39.99 

23.lt 

1.349 

64.63 

.343 

37.99 

23.44 

1.444 

44.73 

.343 

39.99 

23.49 

1.432 

44.73 

.  343 

39.99 

24.97 

1.442 

44.79 

.  343 

49.99 

23.11 

1.477 

64.83 

.343 

41.99 

24.93 

1.479 

44.43 

.343 

B-57 


.  1  or 


NVfOL  CftVOCINIC  COOLIR  LM 
e»voeiNlC  COOUtR  QRTR 


COOLIR:  RROHRVOX  917 
VOLTA6C:  17.3 
RNiltNTl  Z39C 

rcsr:  imilinc  m  ricvb  pro*  hrcnrvox 


ORTfi  24  NOV  99  17M4 
(NCR:  MRU 

prog:  crtr#  !•§ 


CtiRRKMT 


KCUVIM 


#.#• 
1.## 
2a  •• 

t.«# 

♦.#• 

4.99 
9.## 
9.29 
«.#• 
7.## 
#.#• 
9.  99 

19.99 

11.99 

12.99 

12.99 

14.99 

19.99 

19.99 

17.99 

19.99 

19.99 

29.99 


19.11 

1.939 

299.71 

9.999 

19.99 

.979 

249.93 

9.999 

17.99 

1.932 

197.79 

9.999 

19.21 

1.977 

199.72 

9.999 

19.92 

1.199 

119.29 

9.999 

29.99 

1.199 

99.24 

9.999 

29.99 

1.299 

99.71 

9.999 

21.74 

1.242 

77.99 

9.999 

21.99 

1.299 

91.13 

9.999 

22.99 

1.299 

99.49 

9.999 

29.29 

1.912 

49.99 

9.999 

29.99 

1.391 

43.99 

9.999 

29.41 

1.999 

41.73 

9.999 

22.91 

1.344 

41.99 

9.999 

23.99 

1.999 

41.94 

9.999 

23.99 

1.929 

41.94 

9.999 

23.99 

1.392 

41.73 

9.999 

23.49 

1.329 

41.99 

9.999 

23.99 

1.329 

42.99 

9.999 

23.99 

1.979 

42.39 

9.999 

23.49 

1.991 

42.92 

9.999 

23.39 

1.321 

42.79 

9.999 

23.97 

1.941 

42.99 

9.999 

22. 19 

1.299 

71.29 

.344 

22.14 

1.299 

73.37 

.  344 

POWER  (Watts) 


NVtOL  CRYOGKN1C  COOLIR  LAI 


i 


I 

» 


A 


CRVOGIH1C  COOLI*  BRTR 


CQOtCRS  MRGHftVOK 

917 

BRTK: 

24  MOV  93  17144 

VOCTRGIJ  17.3 

CNGR: 

MM. 

Rhiicnt: 

mog: 

CRTP#  i.f 

ritr:  MttLiNi 

99  RCCVB 

PRO*  HRGNRVOX 

ring 

POUCH 

CURRCMT 

KCLV1N 

tORB 

9.99 

19.11 

1.933 

293.71 

9.999 

I.H 

13.39 

.979 

243.93 

9.999 

2.99 

17.33 

1.932 

197.79 

9.999 

3.99 

19.21 

1.977 

133.72 

9.999 

4,99 

19.32 

1.139 

119.29 

9. 999 

4m  99 

29.99 

1.199 

99.24 

9.999 

9.M 

29.39 

1.299 

93.71 

9.999 

sm 

21.74 

1.242 

77.99 

9.999 

4,99 

21.39 

1.293 

31.13 

9.999 

7.99 

22.33 

1.299 

39.49 

9.999 

9.99 

23.29 

1.312 

43.39 

9.999 

9*  M 

23.33 

1.391 

43.93 

9.999 

19.  M 

23.41 

1.339 

41.73 

9.999 

11.99 

23.31 

1.344 

41.39 

9.999 

12.99 

23.93 

1.399 

41.34 

9.999 

12.99 

23.33 

1.329 

41.34 

9.999 

14.99 

23.99 

1.332 

41.73 

9.999 

19.99 

23.49 

1.329 

41.99 

9.999 

19.99 

23.33 

1.329 

42.99 

9.999 

17.99 

23.39 

1.379 

«2.39 

9.999 

19.99 

23.49 

1.331 

42.32 

9.999 

19.99 

23.39 

1.321 

42.79 

9.999 

29.99 

23.37 

1.341 

42.99 

9.999 

21.99 

23.41 

1.327 

* 

43.91 

9.999 

22.99 

23.33 

1.329 

32.99 

.  193 

23.99 

22.77 

1.329 

37.44 

.273 

24.99 

22.79 

1.277 

33.13 

.344 

29.99 

22.42 

1.279 

37.91 

.344 

29.99 

22.19 

1.229 

39.34 

.344 

27.99 

22.37 

1.232 

39.39 

.344 

29.99 

21.37 

1.217 

79.37 

.344 

29.99 

21.99 

1.279 

79.93 

.344 

29.99 

22.13 

1.239 

71.23 

.344 

31.99 

21.91 

1.247 

71.34 

.344 

22.99 

21.99 

1.217 

71.73 

.344 

33.99 

21.79 

1.279 

72.99 

.344 

34.99 

21.94 

1.213 

72.24 

.344 

39.99 

21.99 

1.279 

72.47 

.344 

33.99 

21.79 

1.242 

72.71 

.344 

37.99 

21.71 

1.299 

72.94 

.344 

39.99 

21.94 

1.217 

73. 19 

.344 

39.99 

21.99 

1.234 

73.29 

.344 

49.99 

22.14 

1.293 

73.37 

.344 

41.99 

21.49 

1.249 

73.33 

.344 

B-59 


4 


NVEOL 

CRYOGENIC  COOLER  LAB 

CRYOGENIC  COOL**  BATA 

cooler:  hagnavox 

•  19 

DATE: 

29  NOV  99  12:49 

VOLTAGE:  17.3 

encr: 

HAL 

AMBIENT: 

prog: 

CATP*  1.9 

TffT:  Pott  ttBpmturt 

SHOCK  luilint 

tine 

POWER 

CURRENT 

KELVIN 

LOAD 

9.99 

29.29 

1. 139 

391.23 

9.999 

1.99 

19.47 

1.192 

249.94 

9.999 

2.99 

19.29 

1.129 

291.13 

9.999 

3.99 

29.23 

1.173 

139.94 

9.999 

4.99 

21.34 

1.242 

119.99 

•  .••• 

4.93 

23.92 

1.319 

97.99 

9.999 

3.99 

22.99 

1.339 

•2.97 

9.999 

3.  12 

23.47 

1.341 

79.73 

9.999 

9.99 

24.31 

1.499 

33.74 

9.999 

7.99 

23.  13 

1.342 

42.91 

9.999 

9.99 

23.  92 

1.393 

37.99 

9.999 

9.99 

29.97 

1.399 

39.99 

9.999 

19.99 

27.21 

1.332 

33. 12 

9.999 

11.99 

27.42 

1.347 

34.73 

9.999 

12.99 

27.71 

1.923 

34.92 

9.999 

13.99 

27.31 

1.332 

34.39 

9.999 

14.99 

27.39 

1.343 

34.34 

9.999 

13.99 

27.74 

1.933 

34.34 

9.999 

19.99 

27.37 

1.393 

34.34 

9.999 

17.99 

27.37 

1.399 

34.34 

9.999 

19.99 

27.74 

1.399 

34.39 

9.999 

19.99 

27.  39 

1.393 

34.92 

9.999 

29.99 

27.97 

1.919 

34.59 

9.999 

39.99 

29.27 

1.499 

99.49 

.393 

49.99 

23.99 

1.439 

39.97 

.393 

B-60 


TahU  '  . 1 . 1 


NVCOL  CRYOGENIC  COOLER  LAI 


CRYOGENIC  COOI 


COOLER;  HAGNAVOX 

919 

DATE: 

23  NOV  ««  12: 40 

VOLTAGE?  17.5 

Engr: 

HAL 

aniient: 

RROC: 

CATR#  i.9 

TEST:  Rot*  taaparat ur#  SHOCK 

I4sa1  ina 

TINE 

ROWER 

CURRENT 

KELVIN 

LOAD 

t.M 

29.29 

1.139 

391.23 

9.999 

t.M 

19.47 

1.192 

249.94 

9.999 

2.0# 

19.29 

1.123 

291.13 

9.999 

3.  M 

29.23 

1.173 

133.94 

9. 999 

4.9# 

21.34 

1.242 

113.93 

9.999 

4,39 

23.92 

1.313 

97.39 

9.999 

3.M 

22.99 

1.339 

92.97 

9.  999 

9.  12 

23.47 

1.341 

79.73 

9.999 

(•  if 

24.31 

1.439 

33.74 

9.999 

7.## 

29. 19 

1.342 

42.31 

9.999 

t.ll 

29.92 

1.333 

37.99 

9.999 

Ml 

29.97 

1.393 

33.99 

9.  999 

19.99 

27.21 

'  1.332 

33.12 

9.999 

11.99 

27.42 

1.347 

34.73 

9.999 

12.99 

27.71 

1.323 

34.32 

9.  999 

13a  if 

27.31 

1.332 

34.39 

9.999 

14.99 

27.39 

1.343 

34.34 

9.  999 

1  5  a  if 

27.74 

1.333 

34.34 

9.  999 

19.99 

27.37 

1.393 

34.34 

9.099 

17.99 

27.37 

1.399 

34.34 

9.999 

19.99 

27.74 

1.339 

34.39 

0.  090 

19.99 

27.39 

1.333 

34.(2 

9.999 

29.99 

27.97 

1.319 

34.59 

9.999 

21.99 

27.99 

1.397 

34.(2 

0.990 

22.99 

27.42 

1.313 

43.  19 

.  193 

23.99 

29.99 

1.313 

49.23 

.  233 

24.99 

29.33 

1.493 

33.21 

.  323 

23.99 

29.  19 

1.432 

37.  13 

.  333 

29.99 

23.91 

1.497 

39.94 

.  3(3 

27.99 

23.99 

1.492 

39.(7 

.  3(3 

29.99 

23.99 

1.499 

(9.94 

.  3(3 

29.99 

29.19 

1.337 

(9.29 

.  3(3 

39.99 

29.27 

1.499 

(9.43 

.  3(3 

31.99 

23.91 

1.439 

(9.39 

.  3(3 

32.99 

23.92 

1.323 

(9.33 

.3(3 

33.99 

23.99 

1.399 

(9.33 

.3(3 

34.99 

23.92 

1.497 

(9.39 

.3(3 

33.99 

29.92 

1.321 

(9.33 

.333 

39.99 

23.73 

1.499 

(9.39 

.3(3 

37.99 

29.23 

1.394 

(9.39 

.3(3 

39.99 

23.94 

1.443 

39.37 

.3(3 

39.99 

23.39 

1.443 

(9.37 

.3(3 

49.99 

23.93 

1.439 

39.37 

.3(3 

41.99 

23.91 

1.492 

(9.33 

.3(3 

B-6I 


NVEOL  CRYOGENIC  COOLER  LAS 
CRVQCI MIC  COOLER  DATA 


COOLER.*  HACNAVOX 

R17 

DATE: 

20  NOV  8R  11134 

VOLTAGE!  17.3 

encr: 

HAL 

AM1IENT: 

prog: 

CATP«  l.R 

TEST:  Po*» 

SHOCK  lutl  i 

tine 

POWER 

CURRENT 

KELVIN 

LOAD 

1R.RR 

.933 

3RR.4R 

8.800 

l.RR 

1C. 39 

.903 

233.31 

R.RRR 

2.  SR 

17. RR 

t.RRl 

204. 20 

8.800 

3.  SR 

17. 9« 

1 .003 

139.07 

R.RRR 

4.RR 

19. 3R 

l.  130 

119.93 

R.RRR 

4.  <3 

2R.41 

1.  ISO 

97.43 

R.RRR 

3.RR 

2R.43 

1.22R 

RC.4R 

R.RRR 

3.33 

21.33 

1.23R 

77.2? 

R.RRR 

R.RR 

21.93 

1.3RR 

01.30 

R.RRR 

7.RR 

22. R1 

1.321 

4R.S4 

R.RRR 

R.RR 

23.37 

1.320 

43.43 

R.RRR 

R.RR 

23. 9< 

1.37S 

41.11 

0.8RR 

1R.RR 

23.  «2 

1.343 

4R.R9 

R.RRR 

11.  RR 

24. RR 

1.334 

39.09 

R.RRR 

12.  RR 

23. R4 

1.329 

39.30 

R.RRR 

13. RR 

24.  14 

1.397 

39.00 

R.RRR 

14.  RR 

23.97 

1.4R3 

39.70 

8.8RR 

13. RR 

24.  IS 

1.4RR 

39.90 

8.R0R 

10.08 

23.  tl 

1.327 

40.  10 

8.888 

17. RR 

23.93 

1.333 

48.33 

8.888 

1R.RR 

23.93 

1.304 

48.44 

8.888 

19. RR 

23.7R 

1.3R9 

48.02 

8.888 

2R.RR 

23.  RR 

1.330 

48.71 

8.888 

3R.RR 

22.27 

1.2R4 

00.80 

.  344 

4R.RR 

22.  R4 

1 . 201 

07.94 

.344 

B-62 


T.V1.  1  i  e 


PONEP  t Wat  is  ) 


NVSOL  CRYOGENIC  COOLER  LR* 
CRYOGENIC  COOLER  QRTR 


COOLER:  HRGNRVOX  917 
VOLTRCE:  17. S 
RN1IENT: 


ORTE:  25  NOV  95  u:33 
ENGR:  HRL 
RROC:  CRTRs  1.9 


test:  Rost 

TINS 

ROWER 

CURRENT 

KELVIN 

LORO 

9.99 

19.99 

.993 

399. 49 

9.999 

1.99 

19.39 

.993 

293.31 

9.999 

2.99 

17.99 

1.991 

294.29 

9.999 

3.99 

17.99 

1.993 

199.97 

9.999 

4.99 

19.39 

1.139 

119.99 

9.999 

4. <5 

29.41 

1.  155 

97.49 

9.999 

9.99 

29.43 

1.229 

99.49 

9.999 

9.33 

21.93 

1.239 

77.27 

9.999 

9.99 

21.93 

1.399 

91.39 

9.999 

7.99 

22.91 

1.321 

49.94 

9.999 

9.99 

23.37 

1.329 

43.49 

9.999 

9.99 

23.99 

1.379 

41.11 

9.999 

19.99 

23.92 

1.349 

49.99 

9.999 

11.99 

24.99 

1.394 

39.99 

9.999 

12.99 

23.94 

1.329 

39.99 

9.999 

13.99 

24.  14 

1.397 

39.99 

9.999 

14.99 

23.97 

1.499 

39.79 

9.999 

19.99 

24.  19 

1.499 

39.99 

9.999 

19.99 

23.91 

1.327 

49.  19 

9.999 

17.99 

23.93 

1.333 

49.39 

9.999 

19.99 

23.99 

1.394 

49.44 

9.999 

19.99 

23.79 

1.399 

49.92 

9.999 

29.99 

23.99 

1.339 

49.71 

9.999 

21.99 

23.91 

1.341 

49.99 

9.999 

22.99 

23.92 

1.329 

49.47 

.  199 

23.99 

23.24 

1.399 

94.29 

.257 

24.99 

22.97 

1.314 

99.99 

.353 

29.99 

22.99 

1.299 

93.29 

.353 

29.99 

22.92 

1.293 

99.49 

.344 

27.99 

22.99 

1.279 

99.91 

.  344 

29.99 

22.29 

1.397 

99.23 

.344 

29.99 

22.39 

1.279 

99.99 

.344 

39.99 

22.27 

1.294 

99.99 

.  344 

31.99 

22.49 

1.299 

99.93 

.344 

32.99 

22.11 

1.294 

97.29 

.344 

33.99 

22.24 

1.399 

97.39 

.344 

34.99 

21.99 

1.249 

97.49 

.344 

39.99 

21.99 

1.224 

97.92 

.  344 

39.99 

22.97 

1.299 

97.71 

.344 

37.99 

21.93 

1.292 

97.79 

.344 

39.99 

21.99 

1.299 

97.99 

.344 

39.99 

21.79 

1.234 

97.99 

.344 

49.99 

22.94 

1.291 

97.94 

.344 

41.99 

22.93 

1.299 

97.99 

.344 

—  \ — U_A , 
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NVIOL  CRYOGENIC  COOLER  LAI 


CRYOGENIC  COOLER  DATA 


COOLER:  NACNAVOX  Ell 
VOLTAGE:  17.3 

RN| I  ENT: 

TEST:  LOU  TEMPERATURE 

PERFORMANCE  TEST 

DATE: 

encr: 

prog: 

9  DEC  39  13:91 
HLD 

CATP*  1.9 

tine 

ROWER 

CURRENT 

KELVIN 

LOAD 

Ml 

19.34 

1.119 

233.99 

9.999 

1.99 

19.99 

.972 

199.99 

9.999 

2.99 

17.29 

.939 

192.39 

9.999 

2.99 

19.39 

1.932 

131.29 

9.999 

4.99 

19.93 

1.119 

193. 19 

9.999 

4.23 

19.39 

1.  199 

97.49 

9.999 

9.99 

19.99 

1.139 

79.23 

9.999 

9.  13 

29.43 

1.199 

77.99 

9.999 

I.M 

29.92 

1.  199 

93. 13 

9.999 

7.99 

21.33 

1.291 

33.99 

9.999 

Ml 

21.93 

1 . 294 

32.94 

9.999 

3.99 

21.99 

1.293 

31.99 

9.999 

19.  •• 

21.97 

1.274 

39.39 

9.999 

11.99 

22.29 

1.294 

39.39 

9.999 

12.99 

22.43 

1.279 

39.23 

9.999 

13.99 

22.23 

1.397 

39.32 

9.999 

14.99 

22.47 

1.317 

39.32 

9.999 

13.99 

22.43 

1.299 

39.41 

9.999 

19.99 

22.29 

1.247 

39.39 

9.999 

17.99 

21.93 

1.279 

39.43 

9.999 

19.99 

22.34 

1.314 

39.43 

9.999 

19.99 

22.43 

1.299 

39.39 

9.999 

29.99 

22.39 

1.294 

39.43 

9.999 

39.99 

21.99 

1.292 

£3.91 

.  193 

49.99 

21.99 

1.299 

93.93 

.  193 

s1  v  c.  C 

'*  My  V  *  ^  —  —  <** 

m  <0  ■  J  i  it  0  «<§■*•  • 

m 

■  mi 

ill  iS.lL  L  lli 

COOLER:  MAGNAVOX 

0i  a 

ate: 

9  DEC  36  15:00 

VOLTAGE:  17.3 

i  nor: 

HLB 

AMI  I  ENT  5 

i  ROC: 

CATR*  1.0 

TEST:  LOW  TEMPERATURE 

RIEI  FGRIlAMCE  T li  5 

TIME 

ROWER 

CURRIEN' 

KELVIN 

LOAD 

0  •  00 

19.  *'4 

1.116 

233.00 

0.000 

1.99 

16. 39 

,  9'M 

196.00 

0.000 

2.00 

17.;  9 

.  930 

162.50 

0.000 

3.00 

1  8  .  ;  6 

1  .  03.2 

131.20 

0.000 

4.00 

19.  (!!S 

1.119 

103. 10 

0.000 

4.23 

19.  Ml 

1  .  L>3i) 

97.40 

0.000 

3.00 

19.  Ml 

1  .  1  '59 

79.23 

0.000 

3.13 

20.  <  3 

1  .  1  6 i) 

77.08 

0.000 

0.00 

20. 02 

1  ,  119 

63.  15 

0.000 

7.00 

21  .  Ml 

1  .261 

53.68 

0.000 

3.00 

21. 99 

1  ,  294 

52.64 

0.000 

9.00 

21 .  *0 

i .  as  5 

51.86 

0.000 

10.00 

21.57 

1  ,  2  7  4 

50.58 

0.000 

11.00 

22.19 

1  ,  264 

50.  36 

0.000 

12.00 

22.0 

1  ,  2  >6 

58.23 

0.000 

13.00 

22.13 

1  ,  3D  7 

50.  32 

0.000 

14.00 

22.  <7 

1.317 

50.32 

0.000 

13.00 

22.0 

1  .  234 

50.41 

0.000 

16.00 

22.16 

1  ,  24  7 

50.36 

0.000 

17.00 

21.53 

1 .2  70 

50.  43 

0.000 

19.00 

22.14 

l  ,  3 1  » 

50.45 

0.000 

19.00 

22.43 

1 .236 

50.36 

0.000 

20.00 

22.50 

1  .  234 

50.45 

0.000 

21.09 

22.54 

1.23  3 

50.49 

0.000 

22.00 

22.60 

1  .  3D  7 

54.04 

.  079 

23.00 

21.93 

1.293 

56.91 

.119 

24.00 

22.30 

1 .26  5 

60.04 

.  167 

23.00 

22.11! 

1.28  3 

63.19 

.  193 

26.00 

21 . 79 

1  .  2  33 

64.46 

.  193 

27.00 

22.  17 

1.249 

64.99 

.  193 

20.00 

22.32 

1 .  268 

65.  16 

.  193 

29.00 

21 . 72 

1 . 267 

65.48 

.  193 

30.00 

21.66 

1 .  282 

65.61 

.  193 

31.00 

21.60 

1 .  288 

65.65 

.  193 

32.00 

21.93 

1.263 

65.69 

.  193 

33.00 

21.73 

1.217 

65.69 

.  193 

34.00 

21.92 

l  .  207 

65. 73 

.  193 

33.00 

22.  16 

t  .  271 

65.57 

.  193 

36.00 

21.92 

1 . 252 

65. 73 

.  193 

37.00 

21.92 

1 . 262 

65.73 

.  193 

30.00 

21.92 

1.214 

65.81 

.  193 

39.00 

21.82 

1 .  247 

65.83 

.  1  93 

40.00 

21.89 

1.269 

63.83 

.  193 

41.00 

21.87 

1.251 

66. 30 

.  193 
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NVEOL  CRYOGENIC  COOLER  LM 


CRYOGENIC  COOLER  BATA 


COOLER:  MAGNAVOM  <10 
VOLTAGE:  17.9 
AM1IENT: 


BATE:  10  DEC  1988  u:01 
ENGR:  H  K 
PROG:  CATP*  1.9 


TEST:  POST  LOW  TEMP.  PERFORMANCE  TEST  <  24  BEG.  C  > 


CURRENT 


KELVIN 


9.99 

1.99 

2.99 

3.99 

4.90 
4.07 

9.99 
9.23 
0.99 
7.00 

9.99 

9.90 
19.00 
11.00 
12.00 
13.09 
14.00 
19.00 

10.99 

17.99 
19.00 
19.00 
20.00 


39.99 

40.00 


10.99 

19.03 

19.37 

20.29 

21.29 

22.  10 

22.90 
23.49 
23.09 
29.00 
29.79 

20.29 

20.00 

20.94 

20.94 
20.73 

20.91 
20.77 
20.90 
27.  12 

20.94 
27.20 
27.32 


29.90 

29.92 


.903 

390.34 

0.000 

1.979 

247.04 

0.000 

1.  191 

299.99 

0.000 

1.193 

197. 10 

0.000 

1.219 

119.04 

0.000 

1.200 

90.99 

0.000 

1.319 

80.04 

0.000 

1.342 

99.99 

0.000 

1.399 

82.04 

0.000 

1.490 

49.79 

9.900 

1.903 

44.79 

0.000 

1.499 

42.90 

0.000 

1 . 470 

41.90 

0.000 

1.944 

40.91 

0.000 

1.910 

40.29 

0.000 

1.947 

49.39 

0.000 

1.937 

49.  19 

0.000 

1.970 

40.97 

0.000 

1.999 

49.  ig 

0.000 

1.999 

40.00 

0.000 

1.933 

40.  19 

0.000 

1.919 

40.  19 

0.000 

1.999 

40.  11 

0.000 

1.499 

99.03 

.  344 

1.404 

94.87 

.343 

340 

320 

C 

300 

> 

280 

260 

o 

¥ 

w 

240 

220 

u 

200 

% 

180 

>- 

160 

<X 

140 

QC 

U 

120 

& 

100 

£ 

u 

80 

H* 

60 

40 

20 

COOLDOWN  i  POWER 


13  20  23 

TIME  (Min) 


30  33 


POWER  C Watts) 


NVKOL  CRYOGENIC  COOLER  LAi 
PYOGENIC  COOLER  DATA 


COOLER:  NACNAVO*  010 
VOLTAGE:  17. S 
AAI1ENT: 


DATE:  19  DEC  1990  U:9l 
ENGR:  H  K 
RROC:  CATR*  1.9 


TEST:  ROST  LOW  TEAR.  RERRORNANCE  TEST  <  24  DEC.  C  > 


TIM* 


0.99 

1.99 

2.99 

3.99 

4.99 
4.07 

9.99 
9.23 
0.99 

7.99 
0.99 
0.99 

19.99 
11.09 

12.99 
13.09 

14.99 

19.99 

10.99 

17.99 

19.99 

19.99 

29.99 

21.99 

22.99 

23.99 

24.99 

23.99 

29.99 

27.99 

29.99 

29.99 

39.99 

31.99 

32.99 

33.99 

34.99 

39.99 

30.99 

37.99 

39.99 

39.99 
40.00 

41.99 


ROWER  CURRENT  KELVIN  LOAD 


10.99 

.903 

10.03 

1.970 

19.37 

1 .  101 

29.29 

l .  193 

21.20 

1.219 

22.  10 

1.200 

22.90 

1.310 

23.49 

1.342 

23.09 

1.390 

29.90 

1 . 400 

29.79 

1.993 

20.29 

1.499 

20.09 

1.47* 

20.94 

1.944 

20.94 

1.910 

20.73 

1.947 

20.91 

1.937 

20.77 

1.970 

20.90 

1.909 

27.  12 

1.999 

20.  94 

1.933 

27.29 

1.919 

27.32 

1.999 

27.27 

1.929 

20.99 

1.912 

20.00 

1.499 

20.90 

1.929 

29.70 

1.499 

29.03 

1.47* 

29.90 

1.402 

29.97 

1.433 

29.71 

1 . 471 

29.99 

l .  499 

29.71 

1 . 490 

29.40 

1 . 409 

29.79 

1.472 

29.90 

1.491 

29.39 

1.42* 

29.79 

1 . 401 

29.09 

1.470 

29.79 

1.494 

29.00 

1.494 

29.92 

1.404 

29.40 

1.401 

309.34 

0.999 

247.04 

9.999 

209.99 

9.999 

197.  10 

0.999 

119.04 

9.999 

90.99 

0.909 

90.94 

0.999 

90.90 

9.909 

02.04 

0.999 

49.79 

0.909 

44.79 

0.099 

42.30 

0.009 

41.90 

9.000 

49.91 

9.900 

49.29 

9.009 

49.30 

0.000 

49.  13 

0.009 

43.07 

0.000 

40.  13 

0.009 

40.90 

0.909 

40.  13 

0.999 

40.  19 

0.099 

40.  1  1 

0.099 

40.  1  1 

0.099 

40.92 

.  193 

74.99 

.273 

79.23 

.344 

€2.24 

.  344 

€3.32 

.  344 

€4.23 

.  344 

€4.39 

.344 

€4. 79 

.  344 

€7.03 

.  3*4 

€3.93 

.  344 

€4. 90 

.3*4 

€4.02 

.  344 

€4.73 

.  3*4 

€4.93 

.  344 

€4.03 

.  3** 

€4.79 

.3*3 

€4.07 

.  3*3 

€4.91 

.  343 

€4.07 

.  3*3 

64.91 

.  3*3 
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Table  1.2.6 


NVfOL  CRYOGf NIC  COOUC*  1*1 


i 


1 

~ i 


4 


CHVOGINIC  COOLKK  PIT* 


COOUI*:  NHGNNVOX 

•  17 

DAT*: 

13  DCC  II  li:32 

VOLTNCf:  17.9 

ENG*! 

hld 

ihiiintj 

MOC: 

CNTM  l.i 

rcsr:  low  tinimitui* 

pcftPoitHNNcc  rcsr 

tin* 

POUCH 

CUMCNT 

KELVIN 

LOAD 

I.H 

19.44 

t.  Ill 

231.(1 

a.  m 

l.M 

11.21 

.921 

193.44 

9.  Ill 

2.M 

17.31 

.991 

139.74 

9.911 

3.  tt 

11.47 

1.1(1 

121.19 

9.911 

4.11 

19.27 

1 .  143 

111.41 

9.911 

4. 13 

19.91 

1.113 

97.13 

9.911 

9.M 

21.13 

1.123 

71.(9 

9.911 

3. 13 

21.49 

1.171 

71.74 

9.911 

Ml 

21.91 

1.233 

(3.11 

9.911 

7.  II 

21.14 

1.232 

3*.  13 

9.  Ill 

Ml 

21.11 

1.219 

32.11 

9.911 

9.11 

22.11 

1.211 

31.11 

9.911 

n.ti 

22.  13 

1.221 

31.94 

9.911 

tl.lt 

22.24 

1.213 

31.11 

9.911 

12. II 

21.97 

1.213 

31.31 

9.991 

13.11 

22.19 

1.291 

32.32 

9.911 

14.11 

22.19 

1.291 

33.22 

9.991 

19.11 

21.94 

1.221 

34.11 

9.999 

11. II 

22.  19 

1.231 

34.71 

9.911 

17.11 

22.19 

1.291 

33.39 

9.999 

11.11 

21.72 

1.241 

?i.  17 

9.911 

19.11 

21. 77 

1.117 

?(.  13 

9.911 

21.11 

21.11 

1.221 

41 

9.911 

31.11 

21.94 

1.212 

'3.4( 

.  133 

41.11 

21.11 

1.119 

31.23 

.  193 

TIME  (Min ) 

1*A1- 


4 


^  *> 


POWER  (Watts  » 


NVCOL 

CRYQGCNIC  COOLER  LAD 

CRYQGCNIC  COOLIR  DATA 

coolers  aagnavox 

917 

DATE: 

19  DEC  99  ti:32 

VOLTAGE!  1?.9 

CNGR: 

NLD 

AAllENT! 

PROGS 

CATPe  1.9 

tCSTt  LOW  TERAERATUAC 

performance  test 

TING 

POWER 

CURRENT 

KELVIN 

LOAD 

0.00 

19.44 

1.111 

291.99 

9.999 

1 .99 

19.21 

.921 

199.44 

9.999 

a.  99 

17.99 

.999 

199.74 

9.999 

a.  99 

19.47 

1.999 

129.99 

9.999 

4.99 

19.27 

1 .  149 

199.49 

9.999 

4. 19 

19.99 

1.119 

97.99 

9.999 

9.99 

29.99 

1.129 

79.99 

9.999 

9. 19 

29.49 

1.171 

79.74 

9.999 

9.99 

£9.  91 

1.299 

99.99 

9.999 

7.99 

21.94 

1.292 

99.19 

9.999 

9.99 

21.99 

1.299 

92.91 

9.999 

9.99 

22.99 

1.291 

91.99 

9.999 

19.99 

22. 19 

1.229 

99.94 

9.999 

11.99 

22.24 

1.299 

99.99 

9.999 

12.99 

21.97 

1.299 

91.49 

9.99% 

19.99 

22.99 

1.299 

92.92 

9.9991 

14,99 

22.99 

1.299 

99.22 

9.999( 

19.99 

21.94 

1.229 

94.99 

9.999 

19.99 

22. 19 

1.291 

94.79 

9.999 

17.99 

22.99 

1.291 

99.39 

9.999 

19.99 

21.72 

1.249 

99.  17 

9.999 

19.99 

21.77 

1.197 

99.99 

9.999 

29.99 

21.91 

1.221 

97.49 

9.999 

21.99 

21.99 

1.227 

99.99 

9.999 

22.99 

21.44 

1.229 

91.92 

.979 

29.99 

21.99 

1.299 

49.92 

.119 

24.99 

21.29 

1.199 

99.49 

.  197 

29.99 

21.94 

1.179 

79.99 

.  199 

29.99 

29.94 

1.229 

79.29 

.  199 

27.99 

21.99 

1.219 

79.99 

.  193 

29.99 

29.74 

1.219 

77.39 

.  193 

29.99 

29.91 

1.299 

79.99 

.  193 

29.99 

29.94 

1.292 

79.49 

.  193 

91.99 

29.99 

1.199 

79.99 

.  193 

92.99 

29.97 

1.197 

79.99 

.  199 

99.99 

29.91 

1.199 

79.39 

.  199 

94.99 

29.99 

1.199 

79.99 

.  199 

99.99 

21.91 

1.199 

79.77 

.  193 

99.99 

29.99 

1.179 

79.92 

.  199 

97.99 

29.99 

1.191 

49.  12 

.  199 

99.99 

29.79 

1.199 

99.  12 

.  199 

99.99 

29.92 

1.199 

99.29 

.  199 

49.99 

29.99 

1.  199 

99.29 

.  193 

41.99 

29.94 

1.  199 

99.29 

.  193 
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Table  1.2.8 


NVEOL  CRYOGENIC  COOLER  LAI 


CRYOGENIC  COOLER  BATA 


COOLER:  MAGNA VOX  017 
voltage:  17.  S 
ambient: 

TEST:  ROST  LON  TEMPERATURE 

PERFORMANCE 

date: 

ENGRJ 

prog: 

test 

19  DEC  94  ii: 
HLD 

CATPe  1.4 

29 

TIME 

ROWER 

CURRENT 

KELVIN 

LOAD 

19.34 

.874 

293.94 

8.944 

t.  as 

-14.72 

i.eas 

242.49 

4.844 

2.  as 

17.92 

1.829 

194.43 

8.448 

s.aa 

14.44 

1.474 

194.31 

4.944 

4.  as 

19.43 

1.197 

114.74 

4.884 

4.33 

24.94 

1.174 

99.39 

4.944 

s.ss 

21.24 

1.299 

77.24 

9.894 

9.  12 

22.34 

1.274 

74. 13 

8.944 

a.aa 

22.43 

1.347 

93.71 

9.844 

7.ao 

23.44 

1.342 

43.94 

8.444 

a.aa 

24.49 

1.493 

34.94 

4.844 

9.aa 

29.  14 

1.439 

34.74 

4.448 

la.aa 

29.23 

1.477 

39.44 

9.444 

u.  as 

29.44 

1.443 

39.  19 

9.484 

12.  aa 

29.91 

1.497 

34.89 

8.944 

is. aa 

29.93 

1.438 

34.73 

9.494 

14. aa 

29.91 

1.444 

34.74 

9.999 

19. aa 

29.44 

1.499 

34.42 

9.894 

la.aa 

29.47 

1.477 

34.  79 

9.484 

it. aa 

29.74 

1.492 

34.78 

9.899 

is.aa 

29.71 

1.472 

34.73 

8.899 

is. aa 

29.94 

1.494 

34.73 

9.899 

2a.  aa 

29.77 

1,437 

34.  73 

8.988 

38.  aa 

23.44 

1.342 

■51.79 

.  344 

4a.aa 

22.42 

1.273 

<54.29 

.344 
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Table  1.2.9 


NVEOL  CRYOGENIC  COOLER  LAI 
CRYOGENIC  COOLER  DATA 


COOLER:  MAGNAVOX 

017 

DATE: 

19  DEC  00  11:29 

VOLTAGE:  17.9 

ENCR: 

hld 

AMI I ENT: 

PROG: 

CATP*  1.0 

TEST:  POST  LON 

TEMPERATURE 

performance 

TEST 

TIME 

POWER 

CURRENT 

KELVIN 

LOAD 

0.  At 

19.30 

.070 

293.94 

0.000 

1.00 

10.72 

1.009 

242.09 

0.000 

2.00 

17.92 

1.029 

194.43 

0.000 

3.00 

10.00 

1.070 

190.31 

0.000 

4.00 

19.03 

1.  197 

110.70 

0.000 

4.33 

20.90 

1.170 

99.39 

0.000 

9.00 

21.20 

1.299 

77.20 

0.000 

9.  12 

22.34 

1.270 

74.13 

0.000 

0.00 

22.03 

1.347 

93.71 

0.000 

7.00 

23.04 

1.302 

43.00 

0.000 

0.00 

24.09 

1.493 

30.90 

0.000 

9.00 

29.  14 

1.439 

30.70 

0.000 

10.00 

29.23 

1.477 

39.00 

0.000 

11.00 

29.40 

1.403 

39.  19 

0.000 

12.00 

29.91 

1.497 

34.09 

0.000 

13.00 

29.93 

1.430 

34.73 

0.000 

14.00 

29.91 

1.404 

34.70 

0.000 

19.00 

29.04 

1.499 

34.02 

0.000 

10.00 

29.47 

1.477 

34.70 

0.000 

17.00 

29.70 

1.492 

34.70 

0.000 

10.00 

29.  71 

1.472 

34. 73 

0.000 

19.00 

29.90 

1.490 

34. 73 

0.000 

20.00 

29.77 

1.437 

34.73 

0.000 

21.00 

29.04 

1.910 

34.77 

0.000 

22.00 

29.01 

1.403 

43.07 

.  199 

23.00 

29.  10 

1.413 

49.00 

.273 

24.00 

24.79 

1.430 

99.23 

.  3£3 

29.00 

24.  10 

1.300 

98.70 

.  363 

20.00 

24.02 

1 . 404 

<30.29 

.363 

27.00 

24.  11 

1.379 

£1.19 

.  344 

20.00 

23.97 

1.337 

£1.00 

.  344 

29.00 

23.39 

1.321 

£1.39 

.  344 

30.00 

23.09 

1.302 

£1.79 

.  344 

31.00 

23.20 

1.322 

£2.00 

.  344 

32.00 

23.90 

1.309 

£2.37 

.344 

33.00 

23.32 

1.311 

£2.69 

.  344 

34.00 

23.33 

1.393 

£3.02 

.  344 

39.00 

23.24 

1.323 

£3.31 

.  344 

30.00 

22.90 

1.370 

£3.92 

.  344 

37.00 

23.04 

1.309 

£3. 72 

.  344 

30.00 

23.  14 

1 . 29/ 

£3.00 

.  344 

39.00 

22.99 

1 . 309 

£4.91 

.  344 

40.00 

22.02 

1.273 

£4.29 

.  344 

41.00 

22.70 

1.300 

£4.30 

.344 
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Table  1.2.10 


POWER  (Waits 


NVCOU 

CRYOGENIC  COOLKR  LAI 

CRYOGENIC  COOLER  DATA 

cooler:  nrcnavox 

010 

DATE: 

7  DEC  00  19:07 

VOLTACEJ  17. s 

KNCRi 

H  X 

rniient: 

prog: 

CATP*  1.0 

rfsrj  test  at 

71  DEC  C 

< APTER  40  HOUR  IAKE> 

Tint 

CURRENT 

KELVIN 

LORO 

I.H 

21.92 

1.293 

349.00 

9.999 

1.90 

21.C2 

1.230 

209.90 

9.900 

2.90 

22.30 

1.317 

237.01 

9.000 

3.00 

22.00 

1.331 

192.34 

9.000 

4.00 

24.02 

1.439 

192.03 

0.990 

9.00 

29.20 

1.479 

119.71 

9.900 

9.77 

29.49 

1.490 

99.09 

0.990 

0.00 

29.00 

1.401 

93.01 

9.900 

9.77 

20.00 

1.931 

70.90 

9.000  t 

7.00 

27.  10 

1.909 

79.01 

0.999 

0.00 

27.74 

1.039 

03.47 

9.999  r 

9.00 

20.39 

1.090 

97.77 

9.000  l 

10.00 

20.29 

1.007 

99.  19 

9.000  ’ 

11.00 

20.39 

1.090 

94.04 

9.099 

12.00 

20.04 

1.040 

93.79 

0.009 

13.00 

20.00 

1.092 

93.92 

0.999 

14.00 

20.01 

1.019 

94.24 

0.909 

19.00 

20.70 

1.099 

93.90 

9.000 

10.00 

29.79 

1.091 

92.93 

0.999 

17.00 

20.44 

1.049 

51. 70 

0.000 

10.00 

20.91 

1.031 

50.00 

9.999 

19.00 

20.90 

1.093 

90.  19 

0.990 

20.00 

20.90 

1.704 

49.90 

0.000 

21.00 

20.90 

1.019 

49.01 

0.909 

22.00 

20.91 

1.007 

92.93 

.070 

23.00 

29.93 

1.004 

90.21 

.  129 

24.00 

20.  10 

1.990 

60.97 

.  175 

29.00 

20.20 

1.099 

64.29 

.207 

20.00 

20.07 

1.032 

60.99 

.207 

27.00 

27.07 

1.030 

69.  19 

.297 

20.00 

27.90 

1.017 

69.  17 

.297 

29.00 

27.91 

1.021 

69.94 

.297 

30.00 

27.39 

1.939 

'0.47 

.207 

31.00 

27.93 

1.901 

70.93 

.297 

32.00 

20.02 

1.971 

71.27 

.  297 

33.00 

27.00 

1.900 

71.00 

.  207 

34.00 

27.07 

1.900 

71.90 

.  207 

39.00 

27.00 

1.977 

72.92 

.  207 

30.00 

27.00 

1.002 

72.21 

.  297 

37.00 

27.99 

1.909 

72.44 

.  297 

30.00 

27.99 

1.909 

72.49 

.  207 

39.00 

20.00 

1.012 

72.99 

.  297 

40.00 

20.20 

1.902 

72.07 

.  207 

41.00 

20.  10 

1.007 

72.02 

.  297 

B-73 


Tiblt  1.3.4 


NVEOL  CRYOGENIC  COOLER  LAS 
epyQGENIC  COOLER  ORTA 


COOLER:  MAGNAVOX 

010 

DATE: 

7  SEC  1080  21 

:  20 

VOLTRGE:  17.5 

CNCR: 

N  K 

AMS l ENT: 

PROG: 

CRTP*  1.0 

TEST!  POST  48 

HOUR  71 

SEC. C  SAKE  <TEST 

RUN  RT 

23  SEG.C  RMS. 

TEMP. > 

TIME 

POWER 

CURRENT 

KELVIN 

LORD 

0.84 

10.51 

1.115 

300.40 

0.000 

1.04 

18.  17 

1.030 

251.17 

0.000 

2.00 

18.05 

1.112 

204. 10 

0.000 

3.00 

10.85 

1.130 

101.57 

0.000 

4.00 

21.00 

1.224 

123.07 

0.000 

4.77 

22.71 

1.207 

08.84 

0.000 

5.00 

22.22 

1.200 

01.27 

0.000 

5.45 

22.00 

1.313 

70.30 

0.000 

0.00 

23.52 

1.340 

00.55 

0.000 

7.00 

24.35 

1.420 

53.00 

0.000 

8.00 

25.27 

1.400 

47.23 

0.000 

8.00 

25.70 

1.451 

45.22 

0.000 

10.00 

25.75 

1 . 440 

44.00 

0.000 

11.00 

25.73 

1.440 

44.74 

0.000 

12.00 

20.  12 

1.450 

44.70 

0.000 

13.04 

20.00 

1.450 

44.07 

0.000 

14.00 

20.20 

1.510 

45.  13 

0.000 

15.00 

20.28 

1.518 

45.35 

0.000 

10.00 

20.34 

1.521 

45.44 

0.000 

17.00 

20.00 

1.474 

45.74 

0.000 

18.00 

20.22 

1.535 

45.00 

0.000 

*  10.00 

25.00 

1.551 

45.00 

0.000 

j  20.00 

20.40 

1.514 

40.27 

0.000 

f  34.00 

25.05 

1.522 

73.24 

.343 

40.00 

25.50 

1.485 

72.02 

.342 

340 

320 

C 

300 

> 

290 

— 

260 

0 

* 

240 

w 

220 

u 

200 

% 

190 

Zj 

b- 

160 

<r 

140 

Q£ 

U 

120 

100 

U 

90 

K 

60 

40 

20 

COOLDOWN  8*  POWER 


19  20  23 

TIME  (Min) 


33  40 


«V1*  1  *1  C 


OWER  (Watts  ) 


NVEOL  CRYOGENIC  COOLER  LAI 


CRYOGENIC  COOLER  DATA 


COOLER:  NAGNAVO* 

818 

DATE: 

7  DEC  1988  21 ' 

28 

VOLTAGE:  17.5 

Engr: 

H  K 

AMBIENT  j  4J*C 

rroc: 

CATR*  1.8 

TEST:  ROST  48 

HOUR  71 

0EG.C  BAKE  < TEST 

RUN  at 

23  OEG.C  AMI. 

TEMP. > 

TINE 

ROWER 

CURRENT 

KELVIN 

LOAD 

8.88 

19.51 

1.115 

399.49 

9.989 

1.88 

18.  17 

1.839 

251.17 

9.999 

2.88 

19.95 

1.112 

294. 19 

9.999 

3.88 

19.85 

1.138 

181.57 

9.998 

4.88 

21.98 

1.224 

123.87 

8.999 

4.77 

22.71 

1.297 

99.99 

9.999 

5.88 

22.22 

1.288 

91.27 

9.889 

5.45 

22.99 

1.313 

79.39 

9.899 

S.  88 

23.52 

1.348 

88.55 

9.999 

7.88 

24.35 

1.428 

53.99 

9.999 

8.88 

25.27 

1.499 

47.23 

9.899 

9.88 

25.78 

1.451 

45.22 

9.898 

18.88 

25.75 

1. 449 

44.98 

9.999 

11.88 

25.73 

1.449 

44.74 

9.999 

12.88 

28.  12 

1.458 

44.79 

9.999 

13.88 

28.99 

1.459 

44. 97 

9.099 

14.88 

28.28 

1.518 

45.  13 

0.099 

15.88 

28.29 

1.518 

45.35 

9.000 

18.88 

28.38 

1.521 

45.44 

0.990 

17.88 

28.89 

1.474 

45.74 

0.999 

18.88 

28.22 

1.535 

45.88 

0.990 

19.88 

25.99 

1.551 

45.98 

0.009 

28.88 

28.49 

1.514 

48.27 

0.099 

21.88 

28.11 

1.521 

48.91 

0.090 

22.88 

28.28 

1.488 

55.93 

.  195 

23.88 

25.95 

1.581 

81.47 

.258 

24.88 

25.88 

1.478 

88. 94 

.342 

25.88 

25.28 

1.482 

71.12 

.343 

28.88 

25.28 

1.451 

72.71 

.343 

27.88 

25.28 

1.488 

73.38 

.343 

28.88 

24.95 

1.428 

74.91 

.  343 

29.88 

25.39 

1.429 

73.94 

.  343 

38.88 

25.85 

1.522 

73.24 

.343 

31.88 

25.48 

l .  448 

72.99 

.  343 

32.88 

25.37 

1.448 

72.59 

.  343 

33.88 

25.45 

1.484 

72.44 

.  343 

34.88 

25.29 

1.438 

72.32 

.  342 

35.88 

25.78 

1.439 

72.51 

.  342 

38.88 

25. 13 

1.431 

72.59 

.  342 

37.88 

25.54 

1.474 

72.59 

.  342 

38.88 

25.81 

1.431 

72.87 

.  342 

39.88 

25.27 

1 . 452 

72.71 

•  342 

48.88 

25.59 

1 . 485 

72.92 

.  342 

41.88 

25.48 

1.458 

72.78 

.  342 

NVEOL  CRYOGENIC  COOLER  L*» 


CRYOGENIC  COOLER  D*TR 


1 


I 


f 

* 


COOLER:  M«gn*vox 

017 

DATE: 

03  Dtc»*»b*r  90 

13:20 

VOLTRCE:  17.3 

ENCR: 

Hortry  K  li  ng 

RNIIENT: 

PROG: 

CRTPs  1.0 

TEST:  High  T*«p 

tost  <don« 

71  C  *ftt r 

40  hours  of  b4kirg> 

TIME 

CURRENT 

KELVIN 

LORD 

0.99 

13.33 

.907 

340.43 

0.000 

1.09 

19.30 

1.140 

209.99 

0.000 

2.00 

19.00 

1.  129 

233.09 

0.990 

3.90 

29.90 

1.220 

109.91 

0.000 

4.00 

21.39 

1.233 

140.00 

9.000 

3.00 

22.00 

1.320 

113.30 

0.999 

3.S3 

24.22 

1.394 

99.27 

9.099 

C.  99 

23.99 

1.390 

99.32 

9.000 

C.  03 

25.30 

1.437 

70.71 

0.000 

7.00 

24.01 

1.427 

73.09 

0.000 

9.90 

23. 14 

1.392 

04.00 

9.099 

9.00 

23.33 

1.402 

39.21 

0.000 

10.00 

23.00 

1.392 

30.74 

0.090 

11.00 

20.  19 

1.499 

33.34 

0.009 

12.00 

20.31 

1.407 

34.92 

9.990 

13.00 

20.39 

1.329 

34.07 

0.090 

14.90 

20.39 

1.399 

34.34 

0.000 

13.00 

20.39 

1.310 

34.39 

0.000 

10.00 

20.04 

1.340 

34.39 

0.000 

17.00 

20.32 

1.494 

34.03 

0.000 

19.00 

20.33 

1.330 

34.07 

0.000 

19.00 

20.43 

1.319 

34.71 

0.900 

20.00 

20.32 

1.340 

34.03 

0.909 

30.00 

23.91 

1.493 

71.03 

.209 

40.00 

20.02 

1.492 

71.01 

.200 

i 

1 


A 


4 


NVGOL  CRYOGENIC  COOLER  LRI 
CAYOGEN1C  COOLER  drtr 


COOLER:  Msgnsuox 

917 

DATE: 

03  Docoabor  80 

19:27 

VOLTAGE:  1?. 9 

ENGR: 

Horry  K 1  i  ng 

AHll ENT: 

PROG: 

CATP#  1.0 

TEST:  Nigh  Ttap 

tost  <dono  «t 

71  C  *ftor 

49  hours  of  b*kirg> 

TING 

POWER 

CURRENT 

KELVIN 

LOAD 

9.00 

19.93 

.897 

340.43 

8.999 

l.M 

19.99 

1.  148 

209.99 

9.000 

2.90 

19.99 

1.129 

239.80 

9.999 

3.99 

29.99 

1.220 

199.91 

9.999 

4.99 

21.99 

1.239 

140.09 

9.990 

5.99 

22.00 

1.329 

119.30 

9.999 

9.59 

24.22 

1.394 

90.27 

9.000 

5.99 

23.99 

1.300 

90.32 

8.000 

5.59 

29.99 

1.497 

70.71 

9.009 

7.99 

24.01 

1.427 

73.00 

0.009 

9.99 

29. 14 

1.992 

04.90 

0.000 

9.99 

29.99 

1.402 

99.21 

0.009 

19.99 

29.00 

1.992 

90.74 

0.000 

11.99 

20. 19 

1.499 

99.94 

0.000 

\2.99 

20.31 

1.407 

94.92 

9.000 

12.99 

20.30 

1.920 

94.07 

0.000 

14.90 

20.39 

1.999 

94.94 

0.990 

19.90 

20.30 

1.910 

94.99 

0.000 

19.99 

20.04 

1.949 

94.90 

0.000 

17.90 

20.32 

1.494 

94.03 

0.000 

19.09 

20.99 

1.930 

94.07 

0.000 

19.90 

20.43 

1.919 

94.71 

0.000 

29.99 

20.92 

1.949 

94.83 

0.000 

21.99 

20.94 

1.929 

94.88 

0.000 

22.99 

20.91 

1.994 

97.81 

.079 

23.09 

20.41 

1.923 

09.03 

.  130 

24.99 

20.94 

1.910 

04.21 

.  179 

29.99 

20.23 

1.477 

07.99 

.208 

29.99 

20. 19 

1.400 

09.22 

.208 

27.90 

29.99 

1.493 

70.99 

.209 

29.99 

20.91 

1.403 

70.92 

.208 

29.99 

29.99 

1.473 

70.87 

.208 

39.99 

29.91 

1.409 

71.03 

.209 

31.90 

20.99 

1.437 

71.19 

.209 

32.90 

29.99 

1.404 

71.39 

.209 

33.00 

29.09 

1.479 

71.30 

.209 

34.90 

29.73 

1.479 

71.42 

.209 

39.90 

29.77 

1.401 

71.40 

.209 

30.99 

29.97 

1.939 

71.90 

.208 

37.00 

29.92 

1.997 

71.99 

.209 

39.99 

29.99 

1.491 

71.09 

.209 

39.99 

20.  12 

1.494 

71.01 

.209 

40.00 

20.92 

1.492 

71.01 

.208 

41.99 

29.99 

1.442 

71.73 

.299 

B-65 


4 


CavOGCHtC  COOLER  P*T* 


COOLER:  M6NRV0X 

917 

DATES 

9  SEC  39  I4:«i 

voltage:  17.3 

CNGR: 

HAL 

amient: 

prog: 

CATP*  1.9 

TEST:  Post  High 

Ttmp  b**«l 1 n* 

<4t  MOlfnt), 

TIM 

POWER 

CURRENT 

KELVIN 

LOAD 

Ml 

19.21 

.999 

299.99 

a.  999 

1.99 

1C. 79 

.999 

292.97 

9.999 

2.99 

17. C7 

1.939 

299.24 

9.999 

3.99 

19.72 

1.997 

192.29 

9.999 

4.99 

19.92 

1.179 

123.99 

9.999 

4.?? 

21. 9C 

1.293 

99.99 

9.999 

3.11 

21.17 

1.229 

91.19 

9.999 

S.  43 

23. 14 

1.322 

79.49 

9.999 

Ml 

22.94 

1.394 

99.43 

9.999 

7.99 

24.24 

1.419 

92.91 

9.999 

9.99 

29.29 

1.479 

47.23 

9.999 

9.99 

29.21 

1.399 

44.97 

9.999 

19.99 

29.91 

1.499 

44.99 

9.999 

ii.  99 

29. 17 

1.449 

43.74 

9.999 

12.99 

29.94 

1.493 

43.79 

9.999 

13.99 

29.97 

1.919 

43.79 

9.999 

14.99 

29.49 

1.479 

43.91 

9.999 

13.99 

29.49 

1.492 

44.99 

9.999 

16.99 

29.44 

1.423 

44.  19 

9.999 

17.99 

29. 7C 

1.429 

44.  19 

9.999 

19.99 

29.99 

1.499 

44.  13 

9.999 

19.99 

29.  CC 

1.434 

44.22 

9.999 

29.99 

29.  4C 

1.499 

44.29 

9.999 

39.99 

24.94 

1.433 

99.99 

•  193 

49.99 

24.94 

1.419 

99.99 

.  193 

4 


NVEOL  CRYOGENIC  COOLER  LAB 


CRYOGENIC  COOLER  DATA 


COOLER:  HA6NAV0X  917 

VOLTAGE:  17.3 

ANSI  (NT:  Z3*C. 

TEST:  Rost  Ht£t  Ttap  bwtllnt 

sate: 

ENG  A: 

rrog: 

(at  aabttnt). 

9  DEC  33  14:41 
HAL 

CATR»  1.3 

TINE 

ROUER 

CURRENT 

KELVIN 

LOAD 

R.M 

19.21 

.339 

293.99 

3.399 

l.M 

13.73 

.933 

292.3? 

9.999 

2.11 

-17.37 

1.323 

239.24 

9.999 

3 .  •• 

13.72 

1.33? 

132.29 

9.999 

4.99 

19.32 

1.173 

123.39 

9.999 

4.77 

21.33 

1.232 

93.33 

9.999 

3.M 

21.17 

1.229 

91.13 

9.999 

3.43 

23. 14 

1.222 

79.43 

9.999 

(.«• 

22.34 

1.234 

33.43 

9.999 

7.  BO 

24.24 

1.419 

92.31 

9.999 

«.M 

23.29 

1.479 

47.23 

9.999 

Ml 

29.21 

1.293 

44.37 

9.999 

13.  •• 

29.31 

•1 . 433 

44.39 

9.999 

ll.M 

23. 17 

1.443 

42.74 

9.999 

12. •• 

29.34 

1.492 

43.73 

9.999 

13.  •• 

23.37 

1.913 

43.73 

9.999  _ 

14. •• 

29.49 

1.479 

43.91 

9.999 

13. •• 

29.43 

1.432 

44.39 

9.999  * 

14.  SR 

23.44 

1.422 

44.  13 

9.999 

17.33 

23.73 

1.423 

44.  13 

9.999 

13.33 

23.33 

1.433 

44.  13 

9.999 

19.33 

23.33 

1.424 

44.22 

9.999 

23.33 

29.43 

1.493 

44.23 

9.999 

21.33 

29.33 

1.419 

44.39 

9.999 

22.33 

29.27 

1.479 

47.73 

.979 

23.33 

29.27 

1.472 

93.33 

.  119 

24.33 

23.34 

1.443 

92.39 

.  137 

23.33 

24.99 

1.422 

99.39 

.  193 

23.33 

23.  13 

1.434 

93.39 

.  193 

27.33 

24.3! 

1.439 

93.39 

.  193 

23.33 

24.99 

1.413 

93.33 

.  193 

29.33 

24.33 

1.444 

93.94 

.  193 

33.33 

24.94 

1.422 

99.33 

.  193 

31.33 

29.23 

1.429 

99.93 

.  193 

32.33 

24.91 

1.273 

99.93 

.  193 

33.33 

24.3? 

1.429 

99.34 

.  193 

34.33 

29.41 

1.433 

99.97 

.  193 

33.33 

29.93 

1.423 

99.97 

.  193 

33.33 

23.29 

1.433 

93.31 

.  193 

37.33 

29.23 

1.433 

93.31 

.  193 

33.33 

29.39  „ 

1.499 

93.39 

.  193 

39.33 

29.39 

1.423 

93.39 

.  193 

43.33 

24.94 

1.413 

93.39 

.  193 

41.33 

29.33 

1.432 

93.39 

.  193 

NVCOL  CRYOGENIC  COOLER  LAB 
CRVQGEN I C  COOLER  DATA 


COOLER:  MACNAVOX  017 

VOLTACEJ  17.5 

AMBIENT: 

TEST:  ROST  MECHANICAL  SHOCK 

TEST 

DATE: 

ENGR: 

PROG: 

17  DEC  36  16:56 
HLD 

CATR*  1.9 

time 

ROWER 

CURRENT 

KELVIN 

LOAD 

a.  os 

17.97 

1.927 

392.64 

0.009 

1.09 

16.51 

.969 

259.57 

0.099 

2.99 

17.29 

.  993 

299.99 

0.099 

3.99 

19.  12 

1.869 

156.96 

9.099 

4.99 

19.34 

1.154 

116.  19 

0.909 

4.55 

29.  19 

l .  149 

97.33 

0.009 

5.99 

29.79 

1.219 

82.59 

0.909 

5.  12 

21.44 

1.225 

79.42 

0.009 

9.  99 

21.99 

1.291 

58. 17 

9.009 

7.99 

23.93 

1.321 

46.49 

0.009 

9.99 

23.91 

1.373 

41.91 

0.909 

5.99 

24.  19 

1.495 

48.94 

0.000 

19.99 

24.29 

1.386 

39.  13 

0.099 

11.99 

24.72 

1.413 

38.75 

0.090 

12.99 

24.39 

1.395 

38.67 

0.000 

13.99 

24.45 

1.411 

38.67 

0.000 

14.99 

24.45 

1.391 

•3.79 

0.000 

15.99 

24.35 

1.491 

:  3  •  99 

0.000 

16.99 

24.68 

1.499 

:  ? .  99 

0.000 

17.99 

24.47 

1.369 

:  9.24 

0.000 

18.99 

24.  47 

1.386 

•9.  35 

0.000 

19.99 

24.69 

1.373 

'*.47 

0.000 

29.89 

24.59 

1.429 

39.62 

0.000 

39.99 

22.99 

1.325 

63.29 

.  343 

49.99 

22.99 

1.293 

69.21 

.  343 

POWER  (Wat*s> 


NVEOL  CRYOGENIC  COOLER  Lftl 
CRYOGENIC  COOLER  DRTR 


COOLER:  NACNAVOX 

917 

DATE: 

17  DEC  99  19:3? 

voltage:  t7.9 

engr: 

HLD 

ahiient : 

PROG: 

CATR#  1.9 

TEST:  ROST  NECHAN I CAL  SHOCK 

TEST 

Tint 

ROWER 

CURRENT 

KELVIN 

LORD 

9.  St 

17.97 

1.927 

392.94 

3.999 

1.99 

19.31 

.999 

239.37 

9.999 

2.99 

17.29 

.  9(3 

299.99 

9.999 

3.99 

19.  12 

1.999 

139.99 

9.999 

4.99 

19.34 

1.  134 

119. 19 

9.999 

4.39 

29. 19 

1.  149 

97.33 

9.999 

3.99 

29.79 

1.219 

92.39 

9.999 

3.  12 

21.44 

1.223 

79.42 

9.999 

9.99 

21.99 

1.291 

39.  17 

9.999 

7.99 

23.93 

1 . 321 

49.49 

9.999 

9.99 

23.91 

1.373 

41.91 

9.999 

9.99 

24.19 

1.493 

49.94 

9.999 

19.99 

24.29 

1.399 

39.  13 

9.999 

11.99 

24.72 

1.413 

39.73 

9.999 

12.99 

24.39 

1.393 

39.97 

9.999 

13.99 

24.43 

1.411 

39.97 

9.999 

14.99 

24.43 

1. 381 

39.79 

9.999 

13.99 

24.33 

1.491 

.*9.99 

9.999 

19.99 

24.99 

1.499 

39.99 

9.999 

17.99 

24.47 

1.399 

39.24 

9.999 

19.99 

24. 47 

1.399 

39.33 

9.999 

19.99 

24.99 

1.373 

39.47 

9.999 

29.99 

24.39 

1.429 

39.92 

9.999 

21.99 

24.49 

1.432 

39.91 

9.999 

22.99 

24.99 

1.371 

49.97 

.  193 

23.99 

24.  14 

1.343 

34.79 

.  273 

24.99 

23.39 

1.311 

99.49 

.  343 

23.99 

23.29 

1.392 

93.99 

.  343 

29.99 

22.79 

1.333 

93.37 

.  343 

27.99 

23.27 

1.329 

99.93 

.343 

29.99 

23.94 

1.293 

97.99 

.343 

29.99 

22.99 

1.339 

97.99 

.  343 

39.99 

22.99 

1.323 

93.29 

.  343 

31.99 

22.77 

1.314 

93.32 

.343 

32.99 

22.99 

1.299 

93.94 

.  343 

33.99 

22.73 

1.329 

93.79 

.343 

34.99 

22.99 

1.299 

99.99 

.  343 

33.99 

22.99 

1.324 

93.99 

.  343 

39.99 

22.79 

1.339 

99.99 

.343 

37.99 

22.94 

1.299 

93.99 

.343 

39.99 

22.99 

1.299 

99.  17 

.343 

39.99 

22.97 

1.299 

99.  17 

.343 

49.99 

22.99 

1.293 

99.21 

.  343 

41.99 

22.99 

1.293 

39.39 

.343 
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Table  1.4.5 


4 


POWEP 


nviol  cryogenic  cooler  lr* 

CRYOGENIC  COOLER  DRTR 


COOLER:  HACNAVO*  tit 
VOLTAGE:  17.3 
ahiient: 


DATE:  17  DEC  36  13:19 
ENCR:  HLD 

prog:  catp#  1.9 


TEST:  POST  mechanical  shock  test 


A 


tihe 


9.91 

1.99 

2.99 

3.99 

4.99 
4.33 

3.99 
3.  12 

9.99 

7.99 

9.99 

9.99 

19.99 

11.99 

12.99 

13.99 

14.99 

13.99 

16.99 

17.99 

19.99 

19.99 

29.99 

21.99 

22.99 

23.99 

24.99 

23.99 

26.99 

27.99 

29.99 

29.99 

39.99 

31.99 

32.99 

33.99 

34.99 

33.99 

36.99 

37.99 

39.99 

39.99 
(  49.99 

41.99 


POWER  CURRENT  KELVIN  LOAD 


13.49 

.999 

19.  13 

1.966 

19.77 

1.117 

19.66 

1 .  136 

29.92 

1 . 193 

22.39 

1.279 

22.  19 

1.297 

23.62 

1.339 

23.63 

•  1.499 

24.96 

1.432 

23.  44 

1.399 

23.69 

1.461 

26.27 

1.322 

26.91 

1.469 

26.44 

1.393 

23.94 

1.312 

26.94 

1.471 

26.22 

1.593 

26.29 

1.397 

23.93 

1.491 

23.93 

1.443 

26.  19 

1.499 

26.21 

1.319 

26.33 

1.493 

26.34 

1.394 

23.91 

1.474 

23.29 

1.423 

24.96 

1.397 

24.93 

1.423 

24.49 

1.399 

24.39 

1.363 

24.72 

1.444 

24.39 

1.423 

24.33 

1.442 

24.63 

1.413 

24.39 

1.494 

24.71 

1.417 

24.69 

1.493 

24.76 

1.416 

24.73 

1.449 

24.73 

1.422 

24.79 

1.439 

24.97 

1.429 

24.93 

1.412 

297.92 

9.999 

243.46 

8.999 

197.92 

9.999 

134.33 

9.999 

113.39 

9.999 

96.71 

9.989 

82. 12 

9.999 

79.  12 

8.999 

39.66 

9.999 

47.23- 

9.999 

43.99 

9.999 

41.99 

9.999 

49.39 

9.999 

49.39 

9.999 

49.  12 

9.989 

49.  12 

8.999 

49.39 

9.899 

39.77 

9.998 

39.77 

9.999 

39.96 

8.989 

49.  11 

8.999 

49.39 

8.998 

49.21 

9.989 

49.34 

9.999 

49.96 

.  193 

34.29 

.273 

39.36 

.  343 

62.61 

.343 

64.99 

.  343 

64.91 

.343 

63.44 

.  343 

63.89 

.343 

66  •  96 

.343 

66  •  1 8 

.343 

66  •  33 

.343 

66. 39 

.  343 

66.47 

.343 

66.39 

.343 

66 . 63 

.343 

66.72 

.343 

66. 99 

.343 

66. 99 

.343 

66.92 

.343 

66.92 

.343 

* 
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NVEOL  CRYOGENIC  COOLER  LAi 
CRYOGENIC  COOLER  DATA 


COOLER:  AACNAVOX 

010 

DATE:  7  JAN  07  16.* 24 

voltage:  17.9 

ENCR:  HLD 

Ant i snt: 

RROG:  CATR*  1.0 

test:  ROST  VI1RATION  DASELINE 

TEST 

TINE 

ROWER 

CURRENT 

KELVIN 

LOAD 

Ml 

10.92 

.910 

391.90 

0.900 

l.M 

10.30 

1.099 

239.91 

9.000 

Ml 

19. 10 

1.190 

202.49 

9.000 

3.11 

19.99 

1.102 

139.91 

9.000 

4.09 

21.10 

1.233 

119.37 

9.990 

4.07 

22.23 

1.270 

97.22 

9.909 

9.00 

22.79 

1.361 

06.99 

9.990 

9.23 

22.77 

1.391 

79.77 

0.009 

0.00 

24. 10 

1.439 

61.14 

9.090 

7.00 

29.99 

1.910 

49.62 

9.999 

9.00 

20. 14 

1.436 

43.32 

0.009 

9.00 

20.39 

1.437 

41.34 

9.099 

10.99 

20.04 

1.339 

49.43 

9.900 

11.00 

20.90 

1.339 

49.39 

0.000 

12.00 

20.77 

1.302 

39.39 

9.999 

13.09 

20.00 

1.342 

39.62 

0.000 

14.90 

20.97 

1.331 

39.92 

9.099 

19.00 

20.02 

1.471 

39.73 

0.099 

10.00 

20.09 

1.342 

39.03 

0.009 

17.00 

20.74 

1.477 

40.22 

0.000 

19.00 

20.00 

1.337 

39.96 

0.090 

19.99 

26.70 

1.902 

40.04 

9.000 

29.00 

20.00 

1.902 

40.22 

0.000 

30.99 

24.00 

1.441 

63.36 

.  343 

40.00 

24.77 

1.396 

66.96 

.343 

3 


10 


30 


33 


OWER  (Watts ) 


NVEOL  CRYOGENIC  COOLER  LAB 
CRYOGENIC  COOLER  DATA 


COOLER:  HACNAVOX  01 9 

sate: 

7  JAN  47  14:23 

VOLTAGE:  17.3 

encr: 

HLO 

AMBIENT: 

prog: 

CATR*  j.* 

test:  aost 

vibration  baseline 

TEST 

ring 

ROWER 

CURRENT 

KELVIN 

LOAD 

9.99 

14.  S3 

.914 

301.90 

0.  000 

1.99 

IS.  34 

1.433 

230.01 

0.000 

2.99 

IS.  14 

1.144 

202.44 

0.  000 

3.11 

1S.SS 

1.142 

130.41 

0.000 

4.99 

21.  IS 

1.233 

119.37 

0.  000 

4.97 

22.23 

1.274 

97.22 

0.000 

S.99 

22.74 

1.341 

44.00 

0.000 

3.23 

22.77 

1. 341 

79.77 

0.000 

(.It 

24. 14 

1.433 

€1.14 

0.000 

7.00 

23.44 

1.314 

40.42 

0.000 

Ml 

24. 14 

1.434 

43.32 

0.000 

9.99 

24.33 

1.437 

41.34 

0.000 

19.99 

24.44 

1.334 

40.43 

0.000 

It.  99 

24.34 

1.334 

40.39 

0.000 

12.99 

24.77 

1.342 

39.30 

0.000 

13.99 

24.44 

1.342 

39.42 

0.000 

14.99 

24.37 

1.331 

39.92 

0.000 

19.99 

24.42 

1.471 

39.73 

0.000 

19.99 

24.44 

1.342 

39.83 

0.000 

17.99 

24.  74 

1.477 

40.22 

0.000 

19.99 

24.44 

1.337 

39.94 

0.000 

19.99 

24.  74 

1.542 

40.04 

0.000 

29.99 

24.44 

1.342 

40.22 

0.000 

2i.99 

24.92 

1.349 

. 

40.  is 

0.000 

22.99 

24.31 

1.307 

40.44 

.  193 

23.99 

23.42 

1.493 

54.00 

.273 

24.99 

23.44 

1.441 

39.33 

.  343 

29.99 

23.33 

1.440 

62.33 

.343 

29.99 

23.29 

1.447 

63.74 

.343 

27.99 

23.14 

1.444 

64.30 

.  343 

29.99 

23.22 

1.444 

63.03 

.343 

29.99 

23.43 

1.444 

63.24 

.343 

39.99 

24.44 

1.441 

63.34 

.  343 

31.99 

23.24 

1.437 

65.33 

.  343 

32.99 

23.39 

1.433 

63.37 

.  343 

33.99 

23.12 

1.441 

63.41 

.343 

34.99 

24.93 

1.443 

63.77 

.  343 

39.99 

23.44 

1.424 

63.73 

.  343 

39.99 

23.47 

1.403 

65.77 

.  343 

37.99 

23.17 

1.434 

63.43 

.  343 

39.99 

24.49 

1.404 

63.94 

.343 

39.99 

23.12 

1.419 

64.02 

.343 

49.99 

24.77 

1.304 

64.00 

.343 

41. 99 

24.99 

1.414 

66.06 

.343 

FREQUENCY  [MHz] 
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Figure  42. 
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2-5. Cp  340H.3  111.  8 


.  a  I.Q3  1^.5"  3HoS3  v'Z.N.'S 


aiEi.wimiMassasi 


Z-|.) 


I.72A  30  WATTS 

MAX  MAX 
9  17.5V 


Magnavox 

ELECTRO-OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


MM&T 

LIFE  TEST 
DATA  SHEET 


SERIAL  NO. 


Q I  5 


B-156 


f 


ELECTRO-OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


MM&T 

LIFE  TEST 
DATA  SHEET 

SERIAL  NO .  r>  If 


DATE 

AMB 

TEMP 

*C 

TIME 

TO  80*K 
MINUTES 

HEAT 

LOAD 

WATTS 

COLD 

STATION 

°K 

COOLER 

INPUT 

CURRENT 

AMPS 

COOLER 

POWER 

WATTS 

017.5VDC 

ETI 

READING 

CUM 

HOURS 

INITIALS 

.3  <0 

?A3 

1-31 

2H3 

<K3S 

111  1.0 

BHM 

l£> 

— 

.ar* 

66-1 

mm 

5 2EH 

Rl 

IA 

am 

— 

V/.3 

HH22I 

!HI 

^^9 

i 

1 

0710  0  4  J 

21 

— 

■m 

«>i 

ifflK 

6  279. 0i 

SBSfilS 

~?2_ 

— 

-JVi  ... 

72  X 

m 

EEn 

38EB 

1  lir.  1 

13  3o  S&K 

— 

.*Z*S*2- 

IfZI 

2.*7.*a 

*233 

14H2  3 

23 

,/*?  CP 

IKK 

12-I-V6 

:9R 

6  1 

- - 

y/./ 

mm 

2*7 

*  31 7<  A 

mam 

raeggMM 

1_13 _ 

— 

rcm 

i.ry 

BK 

ERHSIHI 

\S3  f,S 

BEHI 

— 

,?v/ 

7/? 

1-12- 

try,  f 

£'*>3  ,~x 

7  5*3^7 

1 

— 

.T-Bc: 

CT-1 

SKISSI 

2*7.8- 

l£"-72.C 

•T3SS^| 

2-i 

— 

*?,/ 

BEES 

2** 

-?  1000-0 

I2'i-re 

Z3 

6  A 

— 

HIS 

1.61 

na 

mm 

0?Y . 

-3  2 

.  J  V0 

mm 

\i1 

RKI 

BUBSt 

mam 

i?  so  A  I. 

sr-z 

,E8C 

ETS1 

ieh 

QH21  -«=* 

i  £"4.2^5- 

mm 

KBS 

RfS 

f^Pl 

HH8B 

z,_G£0 

)2'3?4 

mm 

BESjj 

RK1 

isssi 

EPEK 

■jB3CT 

IPHi 

mm 

Km 

IPR1 

mm 

Pill 

9RRIS3 

■RKBlj 

mm 

KEEK 

WBM 

RSI 

K?!?R1 

PS53B 

1 

1 

— 

•2/ga> 

l.<S<5 

2.^.0 

mm 

mm 

m 

EEfSSf 

ME5IB 

RIB 

R50H 

IETH51 

V2  -  M 

2.3 

_ — 

.  344 

rh 

nm 

msm 

ISSZI 

IBH 

BHfflEfi 

SPEC 

INFO 

ONLY 

10  MIN 
(3  23°C 

80*K 

MAX 

1.72A 

MAX 

<?  17.5V 

30  WATTS 
MAX 

INFO 

ONLY 

INFO 

ONLY 

PERFORMED  BY 


f 


ELECTRO’ OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


MM&T 

LIFE  TEST 
DATA  SHEET 

SERIAL  NO. 


DATE 

■ 

TIME 

TO  80°K 
MINUTES 

HEAT 

LOAD 

WATTS 

COLD 

STATION 

®K 

COOLER 

INPUT 

CURRENT 

AMPS 

COOLER 

POWER 

WATTS 

017.5VDC 

ETI 

READING 

CUM 

HOURS 

INITIALS 

W  .\*Y%£, 

5"  2. 

— 

l  .5  f 

*2.  £,.4 

<£>13H.<g 

\1_£>2.5 

i  l  • 

rn 

— 

*35  / 

warn 

1.43 

2.5'.  <Ci 

C1343 

WlS.'S 

— _ 

mm 

IKN 

HR9 

G145.1 

bsc*h 

55553^3 

— 

^3 

ES&I 

1 WSM 

*2.-1 

BBB 

rassai 

a3 

6.1 

— 

ram 

hs a 

rara 

6/- 57.2 

J2.  <??  .  7 

'j 

o 7<ii  fr.r*\ 

“2^3 

— 

.  33"  cs 

IBB 

BEI 

*331 

— 

WBUi'Wk- 

■Kftai 

sm 

RES 

mm 

raei 

SZSB 

>3  3'  £/\ 

5"2- 

— 

.  2^6 

KKI 

\.53 

BBSSI 

nvs^&Sj 

tblo-rt 

■23 

- „ 

mm 

l,SX 

mm 

I3HH 

IHHEI 

aw 

ifm 

— . 

,3S~0 

1931 

mm 

Tl&.O 

nraa 

iviS 

0)10  Jf ■A'. 

)  1  1  ■  •  •  '"i 

r  - 

-3-2. 

— 

.34,5“ 

11. G 

IEEI 

24.3 

HE5K! 

»3\8.5“ 

i33o>&S 

-5~Z. 

— 

.  2'85" 

44.1 

IBI 

VI 

G\<S'7.^s> 

\322.S 

BBfil 

2.3 

— 

.3*43 

G>%.^ 

J.l^- 

BKI 

1325-.C 

|  /-2/-F % 

23 

6,2 

ESI 

1,  i'r 

27  / 

1337'^ 

mam 

2Z 

— 

warm 

61.3 

\,ii 

mm 

6/41. <9 

OH  Sc)  fiftq 

-32. 

- — 

wsrm 

7  !.? 

IB 

ejcti 

62<ft3.c? 

lEHM 

IBBmM 

.ST2 

• — 

.*2.^ 

(Ul 

l.3"2L 

Bgl 

C^cTl.^ 

i  34*2 .6' 

05**^ 

\J-7i-f6 

23 

6  2 

- - 

Ea 

uez 

mm 

KJRH 

23 

_ _ 

hrt 

2^2. 

62SJ,0 

1B3H33 

HEf 

— 

IkllH 

72, A 

i.y 

earn 

62(3.0 

warn 

wimm 

\  bis.  r* 

23 

D1 

— 

cm 

Ml 

2fJ 

6277 .  J 

mi.? 

rJ/fo  9*. 

IlHPSPli 

23 

•  3  */3 

I.V6 

warn 

lEESZa 

m mSM 

SPEC 

INFO 

ONLY 

10  MIN 

9  23#C 

.208:  -32  r 
.280:  23* 

.232:  52* 

MIN 

_ 

80°K 

MAX 

1.72A 

MAX 

9  17.5V 

30  WATTS 
MAX 

INFO 

ONLY 

INFO 

ONLY 

PERFORMED  BY _ 

APPROVED  DATE  \  \ 


B-158 


ELECTRO -OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


AMB  TIME 
TEMP  TO  80#K 
°C  MINUTES 


LIFE  TEST 
DATA  SHEET 


SERIAL  NO 


//•//7t 


ST- 


Z3 


2  3 


-3t 


S  2 


ir/Z’ft 


H'll-  (f 


HEAT 

LOAD 

WATTS 

COLD 

STATION 

°K 

COOLER 

INPUT 

CURRENT 

AMPS 

COOLER 
POWER 
WATTS 
@17. 5VDC 

•  3V8 

blS 

/.fz 

.2*80 

wasnwEtwBnk i 

.3£b 

zH-S 

2.SiT 


2.3 


-3*z 


23 


23 


Z3 


*2.^ 


3> 


23 


“S.3 


-3T- 


INFO  10  MIN 
ONLY  9  23 *C 


3*0 


PERFORMED  BY 
APPROVED 


CUM 

HOURS  INITIALS 


..5"  i  /  S3  I 


(oSS\  /SI  \2HS 


(<>0.9  I  /.*3 


i.5*S. 


//12.7\n3° 


1 1  S3. 1 


mm 


\lbS.2. 


3.0 


i/79.7 


1 1*5:  z 


/.5"2L  2G.& 


l .  5” "2.G-3  6c> 


<a^3.  2  10301  v  14 


J.H 


9  17.5V 


DATE  v  \ 


2H3 

6'^.\ 

1-1515.  C 

30  WATTS 
MAX 

INFO 

ONLY 

INFO 

ONLY 

59 


ELECTRO-OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


AMB  TIME 

TEMP  TO  80#K 
°C  MINUTES 


MM&T 

LIFE  TEST 
DATA  SHEET 


SERIAL  NO. 


^3 


-31 


S' 


HEAT 

COLD 

LOAD 

STATION 

WATTS 

°K 

.150 

347 

u.z 

COOLER  COOLER 


INPUT 


POWER 


AMPS  017.5VDC  READING 


CUM 

HOURS  INITIALS 


/•3  V 


hi 


l  5651.1 


23,5  5*62.3 


j  U'ss'j .3  i  t 


25.?  5*611  (a  I  1 0/3-  / 


3S- 


3 


iJ 

(pS, 

v\ 

/'.4Z 

2 

/C35.  2_ 


/O 


Zb.b  1  5?/7.5~\/053.  0 


/ osy.7 


/<?S 


\l-io- 


//•//•2>g>| 

//•  //•  1  2  3 

SPEC  INFO 


u>7.5 


/•53 


J/lJ.O 


n/i.7 


ms  7 


•V7.<5>  £<VZ1.C>  l  12.5, 


5111-8  1133.3 


.208: 

INFO  10  MIN  .280: 
ONLY  @  23®C  .232: 

MIN 


3^5  ^.5~  i.y%  IzrTo  jm/  //3V.6  fggj 

8:  -32° 

0:  23*  80°K  1.72A  30  WATTS  INFO  INFO 

2:  52*  MAX  MAX  MAX  ONLY  ONLY 

9  17.5V 


PERFORMED  B 
APPROVED  B* 


/thirst 


B-160 


( 


ELEC  TRO  OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


MM&T 

LIFE  TEST 
DATA  SHEET 


SERIAL  NO. 


0/6 


AMB  TIME 
TEMP  TO  80°K 
“C  MINUTES 


2.3 


-3l_ 


COOLER 

HEAT  COLD  INPUT 

LOAD  STATION  CURRENT 

WATTS  °K  AMPS 


•  347  W.3 


•  347  IM.3  I/.37 


as.  g  f  ~5~ i 


I  <  52. 


(*5.3 


.34^  i^S.oi  1.38 


COOLER 

POWER 

WATTS  ETI  CUM 

UI7.5VDC  READING  HOURS  INITIALS 


2  S,<o  S707. 3  84  2.8^* 


2H,0  57UJ 


8(o\.0 


25-2  5727.3 


24.2  \S73/.4\eU*c\  \'33* 


SPEC 

INFO 

10  MIN 

ONLY 

9  23"C 

80*K  I.72A 
MAX  MAX 

@  17. 5V 


ELECTRO-OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


MM&T 

LIFE  TEST 
DATA  SHEET 


SERIAL  NO. 


COOLER  COOLER 
COLD  INPUT  POWER 
STATION  CURRENT  WATTS  ETI  CUM 

°K  AMPS  017.5VDC  READING  HOURS  INITIALS 


A.;/  7C'j .  *T 


io  zsrs 


SPEC 


ELECTRO-OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


MM&T 

LIFE  TEST 
DATA  SHEET 


SERIAL  NO. 


DATE 


lO  •  \S- 


COOLER  COOLER 
TIME  HEAT  COLD  INPUT  POWER 

TO  80®K  LOAD  STATION  CURRENT  WATTS  ETI 

MINUTES  WATTS  °K  AMPS  817.5VDC  READING 


CUM 

HOURS  INITIALS 


.350 


Z*i.  0  bC2.G 


U  25T, 


6/ 


G33 


Z3, 


7e 


10  2.0  yt, 


I.35T  Z/3. 


65*5  \-r>0 


if  2 


S'SCZPS 


5510.1 


2  3 

HBSHEB 

*?  3 

SPEC 

INFO 

ONLY 

.  350 


,9 


lu^r 


G>£- 


.5" 


21/,  0 


80 *K  I.72A  30  WATTS  INFO 

MAX  MAX  MAX  ONLY 

8  17. 5V 


63 


electro-optical  systems 


COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


LIFE  TEST 
DATA  SHEET 


SERIAL  NO. 


I  5^ 


MM&T 

Mqqi  tiiivox,  life  test 

ELECTRO -OPTICAL  SYSTEMS  DATA  SHEET 

COOLER ,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


SERIAL  NO. 


PERFORMED 
APPROVED  B 


B— 165 


ELECTRO -OPTICAL  SYSTEMS 


DATA  SHEET 


COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


SERIAL  NO. 


MM&T 

LIFE  TEST 
DATA  SHEET 


ELECTRO-OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


SERIAL  NO.  Q  I  S' 


ELECTRO-OPTICAL  SYSTEMS 


MM&T 

LIFE  TEST 
DATA  SHEET 


COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


SERIAL  NO. _ Olb 


TIME 
TO  80°K 
C  I MINUTES 


13 


23 


13 


-3/ 


ibshfe  I  52. 


2.3 


2.3 


-31 


°ll'U sv  2,3 


a*  I  13 


2,3 


-32. 


23 


%4>  I  2-3 


ran 


COOLER  COOLER 
HEAT  COLD  INPUT  POWER 

LOAD  STATION  CURRENT  WATTS  ETI 

WATTS  °K  AMPS  017.5VDC  READING 


CUM 

HOURS  INITIALS 


INFO  10  MIN 
ONLY  9  23  8C 


22,8  H3lc^.3  j  .8 


Z2.&  \H1(*<e.  It  2.1 


22,8  me .3  |  517 


z7.5  i  c».  fa 


?6>.0  25.5" 


1  2.3-1  79C5T/  I  -50. 


M7  Z2.^  M9/O,o 


\.sr 


23-u.  S’ I 


57.9 


).3<r  z.3.g>  M9  25-.7 


2  bl.7  ».3H  I  23.  5"  I  30.1 


,  350  I  \oZ.%  135  23.(0  72, z_ 


*40.®!  I,4M  2^2  7b.s  07 iC 


♦  350  fek.O  \.52  2-3,1  T7V2. 1  22.7 


.319  t  <*3.7  l*3\  I  2274 


808K  1.72A  30  WATTS  INFO  INFO 

MAX  MAX  MAX  ONLY  ONLY 

9  17.5V 


y;<t. 


T] 


PERFORMANCE  TEST 


I 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC.  SERIAL  NO 

DRAWING  NO.  SM-D-5005863/SM-D-5005842 


?3 

'(/ft. 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

3.10 

Calibration  Check 

- 

4.1.1 

Inspection  to  SM-D-5005863/5005842 

- 

4.1.2 

Weight 

2.  , 3¥ 

Lbs 

4. 1.3.1 

Pressurization 

4. 1.3. 2 

Leakage  Rate 

M.T MMim 

4.2.2 

Test  at  23°C  Horiz;  Turn-on  Current 

Amps 

ESOHi 

Cooldown  Time  to  100°K 

Minutes 

4.2.2 

Cooldown  Time  to  80 eK 

(s,C 

Minutes 

4.2.2 

Minimum  Temp 

A°!,K 

#K 

4. 2. 2.1 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

tel ,7 

•k 

4. 2. 2. 2 

Temp,  after  1/2  Hour  Operation 

C/7.9 

°K 

4. 2. 2. 3 

Cold  Finger  warm  end  temp 

5* 

8C 

4. 2. 2. 4 

Input  Volt,  17  VDC  Current  13?  ADC 
Power  54- <4- 

CilM 

Watts 

4. 2. 2. 5 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

72.3 

-K 

4. 2. 2. 5 

Cold  Finger  Warm  End  Temp 

in 

°C 

4. 2. 2. 5 

Input  Volta  32  VDC  Current  .T/  ADC  - 
Ffl.  P  K  Power  — 

Watts 

4.2.3 

Test  at  -40  °C  Horiz;  Turn-on  Current 

L  d  r 

Amps 

4. 2. 3.1 

Cooldown  Time  to  100“K 

ft?*  u 

Minutes 

4. 2. 3.1 

Cooldown  Time  to  80  *K 

73 

Minutes 

JR  HUM 

Stabl.  Temp  with  0.2  Watt  Heat  Load 

TTr.7 

°K 

H  II  H  MH 

Temp  after  1/2  Hour 

°K 

Cold  Finger  Warm  End  Temp 

r. 3/ . 

°C 

4. 2. 3. 4 

Input  Volts  17  VDC  Current/.  ADC 

Stablized  Power  g/ikt/V 

A(f,0 

Watts 

4. 2. 3. 5 

Temp  with  0.2  Watt  Head  Load 

fco— 

4. 2. 3. 5 

Cold  Finger  Warm  End  Temp 

-3J 

SB 

4. 2. 3. 5 

Input  Volts  32  VDC  Current  ,72.  ADC 

.. 

Watts 

4.2.4 

Test  at  71 4C  Horiz;  Turn-on  Current 

/ .  /n 

Amps 

4. 2. 4. 1 

Cooldown  Time  to  100*K 

59 

Minutes 

4. 2. 4.1 

Cooldown  Time  to  80*K 

A  c! 

Minutes 

4. 2. 4.1 

Stabl.  Temp,  with  0.2  Watt  Heat  Load 

L'i  \ 

#K 

4. 2. 4.1 

Temp  after  1/2  hour 

bn 

°K 

4. 2. 4. 2 

Cold  Finger  Warm  End  Temp 

"C 

4. 2.4.3 

Input  Volts  17  VDC  Current  |  T5  ADC 
f- .  f1-, .  ~  Power  ?  £.  —A - 

;c  O, 

v  '  J-  — 

Watts 

4. 2. 4. 4 

Stabl.  Temp  with  0.2  Watt  Head  Load 

-7  7 

“K 

4. 2. 4. 4 

Cold  Finger  Warm  End  Temp 

'-5. 

*C 

4. 2. 4. 4 

Input  Volts  32  VDC  Current  ADC„ ^ 

.►Tl  i 

Watts 

t  'u? 


f  rr  uMt'h  ’oV: 


B-169 
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PERFORMANCE  TEST 
DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005863/SM-D-5005842 


SERIAL  NO. 


/HZ 


PARAMETER 

MEASURED 

UNITS 

Test  ac  23°C  Vertical;  Turn-on  Current 

VO 

Amps 

Cooldown  Time  to  100°K 

J5“, 

Minutes 

Cooldown  Time  to  80 °K 

(c.  1 

Minutes 

Minimum  Temp 

3< n 

°K 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

°K 

Temp  After  1/2  Hour  With  Heat  Load 

°K 

Cold  Finger  Warm  End  Temp 

-;v, 

8C 

Input  Volts  17  VDC  Current  k  ADC 

23.  '3 

Watts 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

WKKM 

*K 

Cold  Finger  Warm  End  Temp 

3* 

8C 

Input  Volt  32  VDC  Current  ,  7  7  ADC 
Power  7- 

X6/.  (/? 

Watts 

Leakage  Rate 

2-3*>r-l 

STP  CC/SEC 

1 

LIMITS 

MIN 

MAX 

Info 

- 

7.5 

- 

10 

TEST 
PLAN  PARA 


4.2.5 


4. 2. 5.1 


4. 2. 5.1 


4. 2. 5.1 


4. 2. 5. 2 


80 


4. 2. 5. 3 


80 


4. 2. 5. 4 


Info 


80 


4. 2. 5. 5 


Info 


Only 


4. 2. 5. 6 


30 


4. 2. 5. 6 


80 


4. 2. 5. 6 


Info 


Only 


4.2.6 


30 


2.7X10 


=7 


DATE 


7* /7  -*c'> 

*  7  i  <- 


c. ; 


B-170 


MM&T 

Magnavox  life  test 

ELECTBO-OPTICA1.  SYSTEMS  DATA  SHEET 

COOLER,  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO.  \  G 

DRAWING  NO.  SM-D-5005842 


DATE 

mm 

■ 

TIME 

TO  80aK 
MINUTES 

HEAT 

LOAD 

WATTS 

COLD 

STATION 

°K 

COOLER 

INPUT 

CURRENT 

AMPS 

COOLER 

POWER 

WATTS 

(317.5VDC 

ETI 

READING 

CUM 

HOURS 

■ 

1  *  5-SI 

13 

.bm<* 

GH.2 

mm 

m 

-2<s> 

,<33  f 

ms 

ivy 

IRISH 

P71 

— . 

159 

SERI 

1-6-9  7 

20 

r.  2. 

— 

2*8 

ran 

P!B 

BHW 

j 

37 

. — 

BEEB 

66.8 

hS~ 

262 

mn 

1 33'?, J 

OYJd^j 

\a 

- — 

(iS'.O 

IVi 

mm 

TSBtfSL 

/J<7.  / 

1 

1-7-97 

20 

191 

j tr 

Lf£~ 

271 _ 

626i.  y 

1376 >2 

oviJlfrA  | 

7-3 

BBB 

- - 

wrm 

t.sr 

fsm 

IR7M 

'3  J 

mm 

/.** 3 

l&.O 

63*61 

3trl.f 

/7/2  £a.| 

BBC 

ESI 

- - - 

710 

/,<r3" 

271 

6  7  ft  V 

12<U3 

cysrJiM 

— 

</<? 

— 

»3vy 

6(.\ 

/.o'T' 

2  7./ 

<2f3.y 

ibKJ 

EBXSm 

— . 

ESHH 

mi i 

icn 

bfjhi 

HS8HI 

-3^ 

— 

.3  ^ 

72.3 

REI 

hem 

ilo/.i 

I/J2r>y 

-S  "I- 

— . 

T.%7- 

ran 

iran 

SHI 

BESOg 

— 

BHSPB 

ran 

m 

ra 

— . 

\ 

2  <=’*■'«? 

STM 

mm 

- — 

373 

/.5 T 

R9 

i  bo  1,6 

ima 

2^ _ 

b5 

l37f 

6*1.0 

/.<r» 

6302,? 

W/7  7 

072/ 

Lz3LSlL 

59 

ESS 

o 

iBBB 

— 

kHim 

■ 

BBS 

l-i&srr 

— 

B«.5n 

nm 

ESHi 

H3SI 

RSI 

iran 

ran 

CRH 

■wa 

2<=> 

- — 

14t* 

m 

2c.*s~ 

■ - 

— 

l-t'-hr? 

7.0 

r./ 

FZZ9 

*727  7 

oyu  0 ,71). 

SPEC 

INFO 

ONLY 

10  MIN 

9  23°C 

Kiss!!-  > 

1.72A 

MAX 

@  17.5V 

30  WATTS 
MAX 

INFO 

ONLY 

INFO 

ONLY 

PERFORMED  BY 


ELECTflO-OPTICAl  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


MM&T 

LIFE  TEST 
DATA  SHEET 


SERIAL  NO.  Ci  l 


DATE 

AMB 

TEMP 

°C 

TIME 

TO  80°K 
MINUTES 

HEAT 

LOAD 

WATTS 

COLD 

STATION 

*K 

COOLER 

INPUT 

CURRENT 

AMPS 

COOLER 

POWER 

WATTS 

@17.5VDC 

Rl 

— 

RSI 

rm 

1.-7^ 

3^ .  1 

CUM 

HOURS  INITIALS 


I2'i2-K 


-32. 


23 


-3*~ 


.3*2 


,2^o 


iZ-29-?(,  I  23 


2-3 


/- 2'fTJ 


INFO  10  MIN 
ONLY  9  23°C  1.232:  52 


*2.3. 

.Is,  7 

My 

mmmm 

B9R71 

.G> 

tssm 

wm 

i-6* 

«?•/ 

\.si 

SCIIEGI 

1.27 

ulnlfm 

MS’ 

cm 

US" 

80  ®K 
MAX 

I.72A 

MAX 

9  17. 5V 

ZS.JL 


2S. 


■2.00O 


to  77,  I  \o  *■ 


k>f2.6 


S'??!.  ? 


<5Vto.b~  I i*tr.f 


ata 


29^ 


2*4 


39.9 


ii] 


ELECTRO -OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


MM&T 

LIFE  TEST 
DATA  SHEET 


SERIAL  NO .  Ci  V  C 


TIME 
TO  80°K 
MINUTES 


HEAT 

LOAD 

WATTS 


POWER 


\1-\T. 


rz~  'S-nc. 


^V\ 


HI 

R 

T  <=»  \>4 

ETI 

READING 

CUM 

HOURS 

£~\So  -Q 

mm 

ISI.C 


Z  -lets 


.  3  t/O  &C 


2*3 


7.5.“7 


li.f  | jf2±4  i?37.^ 


m  i 


_ 

HffiEHM 

^*7 

Lit 

ura 

_ 

Lzn 

mssiisn 

3,^  .5" 

m 

— 

KE 

3 

66.iT 

HHB 

U-tr-fC 


xz 


-3^ 


dS~Z 


2l 


-*3*2. 


INFO  10  MIN 


.'fc’s^r 


<U 

iran 

<Z-H,S 

j.-q  ~) 

mm 

Ri 

esei 

ncm 

Ar  J 

1,6  3 

£/,l 

l.ory 

ns 

80*K 

MAX 

1.72A 

MAX 

e  17.5V 

DATE  '  - 

SKSi.Q 


*\S7.l 


7^.7 


9771 


*171,3 


ONLY  ONLY 


Magnavox 

ELECTRO-OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


MM&T 

LIFE  TEST 
DATA  SHEET 

SERIAL  NO.  014 


DATE 

AMB 

TEMP 

®C 

TIME 

TO  80°K 
MINUTES 

HEAT 

LOAD 

WATTS 

COLD 

STATION 

°K 

COOLER 

INPUT 

CURRENT 

AMPS 

COOLER 

POWER 

WATTS 

817.5VDC 

ETI 

READING 

CUM 

HOURS 

■ 

I/-U-Y6 

vm 

— 

.WO 

1 

If*/ 

WHOM 

U>o© 

pi-i -PS 

»3 

E33H 

fg^HH 

ECT 

UC 

wm 

wsm 

DH 

oyfer&.fii 

Em 

_ 

.23* 

<7.2 

l.rt 

wm 

mm 

O^doft.L 

— 

-32 

— 

RSI 

mm 

'XJ.O 

&S31* 

6  for 

)  3  ?o  An 

^n_ 

— » 

l.'N'T- 

3,  «*.  \ 

ssznm 

23 

— 

.3 

I.C2- 

1  C(> 

tl'Z'YZ 

R9 

am 

- — . 

mm 

has 

zsm 

mrm 

-22. 

— 

3  Yo 

ff,2. 

/■¥? 

mm 

issue 

men 

li  it'/ ^ 

— 

mrsm 

<*[% 

/.T  o 

T.^.% 

55SC1 

C.n4-  € 

MrkM 

.  34  o 

ECS 

\J  ' 

1.2oO<5>  1 

12-3 SL 

ECS 

f.  c> 

Em 

nem 

ecu 

W&eRL 

£3 

REII 

HEH 

SffSSIJI 

WW$M 

SS5B1 

EgMJ 

asm 

HRI9I 

im 

nrasi 

EHM 

KEK9 

— 

irsm 

9EBH 

E99 

<L<T4.S- 

17-4-^io 

warn 

asm 

E*S 

HIS 

bh 

HCSS-JH 

en 

a?3-&rir 

■EES 

■m 

HESS 

nm 

RUfl 

msm 

REHSEJ 

3?_ 

- — 

mena 

1.4-S 

2^.4 

S594.b 

iio.S 

i33.Q 

jS-’Z. 

— 

.  -2.-7-T 

RE 

i.-7Q 

mi 

fcSEM 

~\VH-C 

BXfl 

■TTJ 

bh 

nun 

i  rh 

II 

..g^62^ _ 

1 

mi 

am 

wm 

WHSi 

ERI 

IWSS 

IC??TS! 

IE 

i 

mmm 

■n 

wsm 

IBPPi 

IBHBHf 

cn 

- 

warn 

TPPt 1 

mam 

m 

IESS 

IHRHj 

SPEC 

INFO 

ONLY 

10  MIN 

9  23*C 

.208:  -32’ 
.280:  23* 

.232:  52* 

MIN 

80  °K 
MAX 

1 

■ 

fyfifyl 

30  WATTS 
MAX 

INFO 

ONLY 

INFO 

ONLY 

PERFORMED  BY 
APPROVED  B 


DATE 


Q 


B-175 


ELECTHO-OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


LIFE  TEST 
DATA  SHEET 


SERIAL  NO.  <5  \ 


TIME 
TO  80#K 
MINUTES 


CUM 

HOURS  INITIALS 


COOLER  COOLER 
HEAT  COLD  INPUT  POWER 

LOAD  STATION  CURRENT  WATTS  ETI 

WATTS  #K  AMPS  817.5VDC  READING 


H!0  (a 


2*3 


27.  /  \S2 


S&WD  H30.1 


\  i  I.TL  3«».\  £"3 


3  3*3  i  .S’M 


273  5"3i«>7 


1 1  ^ 


<%2  * 


•it 


INFO  10  MIN 
ONLY  @  23*C 


3<.  I 


62,  I 


6?.  I  \U1f 


.‘S'SrG  C  (.-2,  I  1.13 


27.6 


3  6  1 610  I  1,5*6 


o.<*  \6o>S  I  l.yf 


21,1  S' *1*7 


S2  f 


£i*% 


S' 2 


%$,JT  I W.*/  \S31,J 


.2  I  >030  ft-'l 


h<6  71 ,0 


2  73  \S^o.  7  6HC..C 


3«a  ,±T 


80 *K  I.72A  30  WATTS  INFO  INFO 

MAX  MAX  MAX  ONLY  ONLY 

9  17. 5V 


PERFORMED  BY 


APPROVED  B 


DATE  I  Z.C 


MM&T 

Magnavox  life  test 

ELECTRO -OPTIC AC  SYSTEMS  DATA  SHEET 

COOLER,  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO.  ^  V  b 

DRAWING  NO.  SM-D-5005842 


DATE 

. 

AMB 

TEMP 

°C 

TIME 

TO  80*K 
MINUTES 

HEAT 

LOAD 

WATTS 

COLD 

STATION 

•K 

COOLER 

INPUT 

CURRENT 

AMPS 

COOLER 

POWER 

WATTS 

(817.5VDC 

ETI 

READING 

CUM 

HOURS 

INITIALS 

' 

n-v'E-^ 

S  2. 

— 

^■n 

S~J.^ 

1.3  £ 

"3s<=> .  *8 

SlfSM 

■2.7  j. 4 

11' 

— . 

.3  STD 

5*n 

7*  5*2- 

2.k,b 

27SJ 

■2000  * 

U-/3-3C p 

13 

o 

— . 

zsn 

l.(*2. 

216  A 

SIMM 

ZtS.y 

- 

'ZJ* t 

.3  S3 

-5^*b 

-27./ 

5)70  9 

e?8G.7_ 

“32. 

— 

•  3m 

(oO.q 

_  1 

-26.  £ 

?u.r  4 

-T2. 

— 

.2.77 

CTS.M 

i  ,ir 

3o.  C 

*2.45'.o 

ITiOT>S 

< 

k 

‘ 

S' 

- 

•  ISO 

S?7 

1.5  2 

■#7- S' 

loo©  M 

//■/fSU 

2.3 

^C7 

3&0 

1.53 

«20».8 

fT/g^.Z. 

3o5“.Z 

D1*s'fr5U. 

2.3 

Art 

-27  3 

frtDPt 

■306  ■<? 

'32. 

— 

■  3-3% 

/.^2 

2b.fr 

£7 M  7 

4/0-7 

,3/SxlL 

^r-z. 

— 

.'g.T.S' 

1.15* 

3'»<TT  1 

1 

rHoSfcS 

“2.^3 

_ 

3S*o 

■25»0^ 

1 1 .  (  •f«i 

:  7 

s'-  % 

— 

1  44 

£8-7 

■Ssi  e  .**. 

M  '  n-  *4 

23 

<T.  l 

— 

l-S** 

21.  US 

<53.11  4— 

36-5.4 

Wl  fM 

•2.3 

I.S'S' 

*27.  l 

SZSl.  1 

3  G*7 . 1 

-  3*2. 

— 

,3H^- 

4,-H/cs 

1.41 

■as*,  i 

^*2^4. 

370.45. 

raftovkS 

— 

.2*83" 

Co  .3 

1  .1  2- 

^O.  \ 

S'ESS.T 

37^.1 

c 

l7*.«&Vfcl 

W  •  \T  -T5C 

*23 

— 

.  35" o> 

Co. 3 

1 .  -iT-2f“ 

■27.  i 

-?27  /  .<=* 

■3SX?>_ 

^>35 

-3-2 

— 

•  388 

C-8.1 

3"to.8 

'335*^ 

-  ■  -1 

3*2 

— 

.*£73 

£1.7 

i  .7-H 

3o.-sT 

SVTfc.7 
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U'H-r6 

23 

b.O 

— 

37. 

/.o 

2fS 

<TAff  «J 

ife^-3 _ 

.12±£&H 

i  i  *14 

23 

— 

,3^rj 

£2.5" 

1  -iT^** 

27. 1 

£glh-L. 

707. 1 

SPEC 

INFO 

ONLY 

10  MIN 

9  23"C 

.208:  -32* 
.280:  23* 

.232:  52* 

MIN 

80  *K 
MAX 

1.72A 

MAX 

9  17.5V 

30  WATTS 
MAX 

INFO 

ONLY 

INFO 

ONLY 

PERFORMED  BY _ _ 

APPROVED  _  DATE 


B-177 


EieCTAO-OPTICAL  SYSTEMS 


MM&T 

LIFE  TEST 
DATA  SHEET 


COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


SERIAL  NO. 


ajA 


DATE 

mm 

■ 

TIME 

TO  80°K 
MINUTES 

HEAT 

LOAD 

WATTS 

COLD 

STATION 

°K 

COOLER 

INPUT 

CURRENT 

AMPS 

COOLER 

POWER 

WATTS 

817.5VDC 

ETI 

READING 

CUM 

HOURS 

INITIALS 

|l<  G'  8k 
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S,X) 

— 

17-5 

I-(pI 
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— 
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na 

Em 
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23 
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sosrn 
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ID7I 

Eggy!! 

— 
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m 
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n 
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WwSSM 

RX9 

fSBSk 
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i 
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K 
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BU 
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KTTil 
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— 
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31. S' 
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m 
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K 
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R3cfl0 1 

2  So.  3 

t 

23 

— 

nm 

mm 

/.5~7 

zi.S 

^/^r.  6 
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1 

~3Z_ 
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K 

mem 

E3£X2 

zss'n 
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K 
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m wm 
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— * 

wmm 

mm 

/.S2L 

wm a 

M 

r*'Jj  /•  iC>L 

JSS5 

iMl^ 

7X>J 

SAi  Da 

% 

72 

5 

£■  A?/?C 

’ST/C _ 

■  I 

mm 
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535HHI 

| 

| 

II 

IKK 
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ll  ■  l2'ffy 
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warn 

H 

pm 

K 
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* 
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mmam 

H  m 

5 
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SPEC 

INFO 

ONLY 

... - — 

10  MIN 

9  23*C 

.208:  -32* 
.280:  23* 

.232:  52* 

MIN 

i 

1.72A 

MAX 

e  17.5V 

30  WATTS 
MAX 

INFO 

ONLY 

INFO 

ONLY 

PERFORMED  BY _ 

APPROVED  DATE  \  \  \ 
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ELECTRO-OPTICAL  SYSTEMS 

COOLER,  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005842 


LIFE  TEST 
DATA  SHEET 


SERIAL  NO 


TIME 
TO  80°K 
MINUTES 


23  &. 


2.3 


2 


7-3 


23 


'32. 


2. 


COOLER  COOLER 
HEAT  COLD  INPUT  POWER 

LOAD  STATION  CURRENT  WATTS  ETI 

WATTS  °K  AMPS  017.5VDC  READING 


CUM 

HOURS  INITIALS 


t.gg  2i.7  beg 50 


.  351  fcO.  I  I -99  25.2 


•  3m6  2*7.3 


*2.3. \  iMVfl.Vl  7.H 


££>  \(*2,Z  I-  ssr 


33.  <*  LkbO  I  2 $.0 


30  555  /-5V  27-0  U/SSg.7  fqn 


O  lfa3.5  r59  2.7 0  2.3.  I 


•2.1&  I  I  (2C  I  2<^.  | 


2* 


2£». 


3  i <*4 .5  h.53  2^.8 


.3  |.g<?  L2«r.c 


5?  5 


//*5£ 


SPEC 


.52. 


/.52  2(f. 


/.ri 


2(c3 

VZtt'M 

n&.i 

*2*7  5 

n^.'S 

27.3 

So\^- l.l 

nxm 

soisn 

m 

/.I 

mem 

mstd\ 


?c>23  9 


INFO  10  MZN  .280:  23* 

ONLY  8  23 *C  .232:  52* 

MIN 


1.72A  30  WATTS  INFO 

MAX  MAX  ONLY 

9  17.5V 


PERFORMED 

APPROVED 


Kit 


eieCTNO-OPTICAL  SYSTEM* 

M.  m  til.  m  iimniiut  mmt.wn— ,»  J.  ims-kii 

TIlWIWI-IKBIYIino-IK-MU 
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Contract  No.  DAAK20-84-C-0440 
Project  No.  24407 


PERFORMANCE  TEST 


OATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
ORAWINC  NO.  SM-D-5005842 


SERIAL  NO. 


TEST 

PLAN  PARA  _ PARAMETER _ 

3.10 _  Calibration  Check.  _ 

4.1.1  _  Inspection  to  SM-D-5005842 _ 

4.1.2  _  Weight _ _ _ 

4 . 1 .3. 1  Pressurization _ 

4.1  ,3,2  Leakage  Rate  _ 

4.2.2  _  Test  at  23*’C  Horlz;  Turn-on  Current 

4.2.2  _  Cooldown  Time  to  100  K _ 

4.2.2  _  Cooldown  Time  to  80°K _ 

4.2.2 _  Minimum  Temp _ 

4 . 2 . 2 . 1  Stabl.  Temp,  with  0.35  Watt  Heat  Load 

4 .2 .2 .2  Temp,  after  1/2  Hour  Operation _ 

4 .2.2.3  Cold  Finger  warm  end  temp _ _ 

4. 2. 2. 4  Input  Volt  17  VDC  Current  l,*/l  ADC 

_ _ Power  —  - - 

4 . 2 .2 . 5  Stabl.  Temp  with  0.35  Watt  Heat  Load 

4 .2 .2 .3  Cold  Finger  Warm  End  Temp  _ 

.2.2.5  f nput  Volts  32  VDC  Current  •&£  ADC 

_ Powe  r 

4.2.3  _  Test  at  -4U0C  Horlz;  Turn-on  Current 

4 .2 .3. 1  Cooldown  Time  to  100*K _ 

4 . 2 . 3 . 1  Cooldown  Time  to  80  K. 

4 .2 .3 .2  Stabl.  Temp  with  0.2  Watt  Heat  Load 

4 .2 .3.2  Temp  after  1/2  Hour _ 

4 . 2 .3 .3  Cold  Finger  Warm  End  Temp _ 

4. 2. 3.4  Input  Volts  17  VDC  Current  !,4<.  ADC 

_  Stabllzed  Power  —  - - 

4 .2 .3. 5  Temp  with  0.2  Watt  Head  Load _ 

4. 2. 3. 5  Cold  Finger  Warm  End  Temp _ . 

4. 2. 3. 5  Input  Volts  32  VDC  Current  -Bi,  ADC 

_ Power  - 

4.2.4  Test  at  71°C  Horlz;  Turn-on  Current 

4 .2.4.1  Cooldown  Time  to  100*K 

4. 2. 4.1  Cooldown  Time  to  8U*K 

4 .2  .4  .  l  Stabl.  Tewp.  with  0.2  Watt  Heat  Load 

4. 2. 4.1  Temp  after  1/2  hour 

4. 2. 4. 2  Cold  Finger  Warm  End  Temp _ . 

4. 2. 4. 3  Input  Volts  17  VDC  Current  /,  73  ADC 

Power  — —  - 

4. 2. 4. 4  Stabl.  Temp  with  0.2  Watt  Head  Load 

4.2.4  .4  Cold  Finger  Warm  End  Temp _ _ 

4 . 2.4.4  Input  Volts  32  VDC  Current  ADC  i-OZ 

Power  —  —  — 


MEASURED  UNITS 

oonftY  - 

COMPLY  - 

Lbs _ 

.130  PS1G _ 

6  0*  /0‘T  STP  CC/SEC 

NtA  Amps _ 

4 , 2.  Minutes 
<?,  V  ~  Minutes 

xhV  ZE~  -I 

S  *K _ 

(•l-O  > 


LIMITS 

"MIN  I  MAX" 


•  -  2.5 

Info  Only 


Watts 

I* _ - 

-Tc~ 


St$.  Watts 

f^j A  Amps 

j-9  Minutes 

4  .4  Minutes 


\SL  |gK 


2j,  &Z  Watts 
S&.  7  ~ 

-SO  *C 

JLl.S’jt  Watts 
Amps 

<f.  y  Minutes 
oT  jf*  Minutes 

(.0,0  jK  ~ 

TKZZI 

*c 


2.7  xl(J" 


21.41  Watts 

zm 

ei  *c 


3Z  *4 


Watts 


-  7.5 

-  10 _ 

Info  80 _ 

_  80 

-  80 

Info  Only 


-  30 

-  80 

Info  Only 


-  7.5 

-  10 

-  80 

-  80 

Info  Only 

35 

-  80 

Info  Only 


i  toimm 


m 


CLCCTRO-OPTICAl  SVSTKMt 
».».  an  til.  m  iwnnit  w<s-ai« 

!fl:MI -tn-IMi-  IW; 


l 
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Project!  24407 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO.  Q(  <r 

DRAWING  NO.  SM-D-5005842 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

MIN 

MAX 

4.2.5 

Test  at  23“C  Vertical;  Turn-on  Current 

~Wr 

Amps 

Info 

4. 2. 5.1 

Cooldown  Time  to  100*X 

4. 1 

Minutes 

- 

7.5 

4 . 2 . 5 . 1 

Cooldown  Time  to  80  *X 

4.7 

Minutes 

- 

10 

4  .2.5.1 

Minimum  Temp 

*K 

80 

4. 2.5. 2 

Stabl .  Temp  with  0.35  Watt  Heat  Load 

S'?.  *  _ 

*X 

- 

80 

4. 2. 5. 3 

Temp  After  1/2  Hour  With  Heat  Load 

£/>./ 

*X 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp 

*c 

Info 

Only 

4. 2. 5. 5 

Input  Volts  17  VDC  Current  14^  ADC 

Power  i 

Watts 

_ 

30 

4. 2. 5. 6 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

CZ  S' 

*X 

80 

4. 2. 5. 6 

Cold  Finger  Warm  End  Temp 

*C 

Info 

Only 

4. 2. 5. 6 

Input  Volt  32  VDC  Current  ADC 

Power 

Watts 

— 

30 

4.2.6 

Leakage  Rate 

CjDk  /  o’ 

STP  CC/SEC 

- 

2.7XL0-7 

. 

PERFORMED  BY 
WITNESSED  B 
WITNESSED  BY 


'A7 


q.A.  MAGNAVOX 


« A »  CUSTOMER 

me 


DATE  SO  ~  *  *1-  &<* 


•4 


i 
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FAILURE  REPORTS 
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P 


GOVERNMENT  &  INDUSTRIAL  ELECTRONICS  COMPANY 


RELIABILITY  A  1 
ASSURANCE  DEI 

IUALITY 

PJt  FAILURI 

RfPORT 

F.R.  N 

e.  24407-002 

Fcilere  Oete 

9-26-86 

Neme  S  Type 

Fert  er  D*f.  Ne.  Send  Ne. 

Circuit  Meeetectwer 

Eewemeet 

COOLER,  LINEAR 

SM-D-5005842  Oil 

Symhel  MACIte 

Revert  Octe 

10-16-86 

SPLIT  CYCLE.  HD-1045V/UA 

MAGNAVOX 

Cutemer 

Auanibly 

NVEOC 

Ceetrect  Ne. 

Part 

DAAK20-84-C-0440 

Frejeet  Ne. 

Tast  Environment 

Spec  N». 

Date  Sheet  Item  Ne. 

24407 

-32  C  Life  Test 

EOSR  1314 

Reemey 

Tima  4i7  Hoars 

DESCRIPTION  OF  FAILURE  (InaJade  Symptoms,  readings,  deviations  If  am  S 

peas)  On  R  atoms:  paata  Caatomer  a  am  plaint:  describe  MAGiCC  tt»t  tmdinq* 

On  September  25,  1986  after  202  hours  of  operation  the  coldflnger  temperature  had  risen  to 
81. 6K  at  -32  C  ambient.  The  cooler  had  been  operating  with  a  full  specification  heat  load  of 
.350  watts,  not  the  80Z  load  allowed  for  life  test.  The  heat  load  was  then  changed  to  the 
life  teat  80Z  load,  and  the  cooler  was  operated  for  another  day.  The  coldflnger  temperature 
was  then  72.5  K  at  23  C  ambient  with  a  heat  load  of  .280  watts.  Although  this  is  still 
within  the  life  test  limits,  Magnavox  felt  this  early  degradation  of  performance  Is  not,  and 
cannot  be  accepted  as,  typical  of  our  coolers.  Accordingly,  the  cooler  was  removed  from  life 
test  at  217  hours  of  operation. 

CAUSE  OP  FAILURE:  A  combination  of  gas  contamination,  contamination  of  the  regenerator,  and 
fit  of  the  regenerator/coldf lnger:  Part  numbers  SM-C-5005937  and  SM-C-5005939. 


REPAIR  ACTION 


The  unit  waa  purged  and  recharged.  The  Displacer  Assembly  (SM-C-5005937)  and  the  Cold  finger 
\  Cylinder  Assembly  (SM-C-5005939)  were  replaced. 


uti  potman  at  rem< 

Failure  Feeird  Dune,:  Acceptance  Tect  Q  Detifn  Affrerel  Te«t  Q  RetieMMy Jdf/f) 

- Sere: 

/  Field  Um  □ 

- ,= 

Ot*>«r  — -Life-Test . 

Resorted  by  . 

\ 

SiSHi 

m 

FAILURI  ANALYSIS  RBPORT  2-27-87 


analysis  .  The  following  steps  were  taken  in  determining  the  cause  for  the  degradation  in 
performance: 


1.  The  performance  found  during  life  test  wea  confirmed  in  the  cryogenics  engineering  lab. 
(See  data,  Attachment  1). 


2.  The  cooler  was  taken  to  a  gas  analysis  lsb  to  have  the  gas  analyzed,  since  the  symptoms 
hinted  at  the  possibility  of  gas  contamination.  (See  Attachment  2). 


The  gas  analysis  indicatsd  a  helium  purity  of  slightly  over  98Z. 
This  is  significantly  less  than  the  99.999Z  purity  that  Magnavox 
uses  in  charging  its  coolers. 


3.  Based  on  the  results  of  the  gas  analysis  in  2.  above;  the  cooler  was  vacuum  baked,  purged, 
charged,  and  then  run  through  a  performance  test.  Cooler  performance  improved,  but  not 
significantly.  (See  data  attachment  3).  This  left  other  causes  to  be  explored  to 
determine  the  cause  for  loss  in  cold  production. 
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ANALYSIS  (Coat'd..) 

4.  The  expander  was  then  disassembled;  and  the  regenerator  was  removed.  The  pieces  were 
examined  and  cleaned  of  a  minimal  amount  of  accumulated  particulates.  The  unit  was  then 
re-assembled  and  retested  with  no  improvement  in  performance.  (Soe  data.  Attachment  4). 
The  cooler  did  not  meet  the  performance  requirements. 

5.  The  coldflnger  assembly  was  again  removed,  and  a  coldfinger  and  dluplacer  from  another 
unit  were  then  fitted  to  the  compressor  of  SN  11.  The  test  results  indicated  the  cooler 
met  the  specification  performance  requirements  with  a  comfortable  margin.  (See  data 
Attachment  5). 

6.  The  coldfinger  and  regenerator  removed  from  SN  11  were  Inspected  dimensionally.  The 
coldflnger  was  within  specification  requirements.  The  regenerator  dimensions  Indicated  a 
clearance  to  the  coldfinger  wall  greater  than  the  design  limits. 

7.  The  SN  11  regenerator  rulon  was  ramoved;  new  rulon  was  applied  and  remachined. 

8.  SN  11  compressor  was  then  tested  using  its  original  coldfinger  and  regenerator,  with  the 
remachined  rulon.  Cooler  performance  met  the  specification  requirements,  but  with  little 
margin,  which  is  not  typical.  (See  data,  Attachment  6). 

9.  A  new  coldfinger  and  regenerator  were  then  fitted  to  SN  11.  The  unit  was  subjected  to  and 
passed  a  full  acceptance  test,  and  then  returned  to  the  life  test.  (See  ATP  data, 
Attachment  7). 

10.  In  order  to  substantiate  gas  impurity  as  a  contributing  factor  in  this  situation;  an 
attempt  was  made  to  duplicate  the  gas  impurity  level  found  in  the  analysis  of  SN  11. 
Cooler  SN  13  was  evacuated  to  -7  psi  to  maintain  the  impurity  level  measured  during  the 
gas  analysis.  (Refer  to  Attachment  2)  and  then  charged  and  tested.  The  performance  was 
somewhat  similar  to  that  of  SN  11.  (See  data,  Attachment  8). 

Baaed  on  the  steps  taken,  it  is  concluded  that  the  following  separate  factors 

contributed  to  the  degradation  in  cold  production  of  SN  11: 

a)  Gas  contamination 

b)  Partial  contamination  of  the  regenerator 

c)  Poor  regenerator  rulon/coldfinger  fit. 

CORRECTIVE  ACTION: 

a)  Gas  contamination:  The  contamination  in  the  gas  of  SN  11  is  felt  to  be  the  result  of  an 
Improper  technique.  Incomplete  purging  prior  to  charging  the  cooler  was  likely.  The 
procedures  to  be  followed  have  been  made  more  detailed  and  operators  retrained,  removing 
the  need  for  esoteric  judgements  on  the  part  of  the  operators. 

b)  Partial  Contamination  of  the  Regenerator:  When  the  coldflnger  was  disassembled,  a  small 
amount  of  particles  was  observed.  These  were  predominantly  the  wear  products  from  the 
regenerator  clearance  seal.  Particles  and  other  contaminants  that  entered  the  original 

(  ;  displacer  were  easily  be  trapped  within  the  regenerator  mesh,  making  it  Impossible  to 

clean  completely.  This  contributed  to  the  poor  cooler  performance  after  initial 
reassembly. 
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c)  Poor  Regenerator  Rulon/Cold  finger  Fit;  It  is  believed,  after  reviewing  events  with 
assembly  personnel,  that  the  assembly  of  the  original  SN  11  coldfinger  wee  accomplished 
using  a  burnishing  procedure  on  the  displacer  rulon.  It  is  felt  that  excessive  burnishing 
during  this  procedure  left  only  a  minimal  amount  of  materiel  at  a  few  high  spots  to  affect 
a  seal.  Hence  the  rapid  degradation  in  performance  and  early  accumulation  of  particles. 
Manufacturing  process  sheets  have  been  prepared  which  clearly  define  the  step-by-step 
assembly  technique  and  highlights  the  fact  that  burnishing  is  no  longer  to  be  performed. 
Once  regenerator/coldfinger  dimensions  are  within  drawing  requirements,  no  other  fitting 
actions  are  required  nor  permitted.  The  regenerator/coldfinger  assembly  presently  in  SN 
11  were  assembled  using  the  latter  technique. 

As  of  the  date  of  this  final  report;  February  27,  1987,  cooler  SN  11  has 
accumulated  2,530  hours  of  failure-free  operation. 

No  other  action  is  deemed  necessary  regarding  this  report. 
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PERFORMANCE  TEST 


Sheet  1  of  2 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOCENIC 
DRAWING  NO.  SM-D-5005863/SM-D-5005842 


SERIAL  NO.  O  1  1 


TEST 

PLAN  PARA 


3.10 


4.1.1 


4.1.2 


4. 1.3. 1 


4. 1.3. 2 


PARAMETER 


Calibration  Check 


Inspection  to  SM-D-5005863/5005842 


Weight 


Pressurization 


Leakage  Race 


Tesc  at  23  C  lloriz:  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Minimum  Tem 


Stabl.  Temp,  with  0.35  Watt  Heat  Load 


.  after  1/2  Hour  Operation 


Cold  Finger  warm  end  tem 


LIMITS 


mummmmmm 


4. 2. 4.1 


4. 2. 4. 1 


4. 2. 4.1 


4. 2. 4.1 


.2 


.2.4.3 


Tesc  at  -Ja.  C  lloriz:  Turn-on  Current 


Cooldown  Time  to  lOO'K 


Cooldown  Time  to  80  R 


Stabl.  Temp  wlchjj  O  att  Heat  Load 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tem 


Input  volts  //.h  VDC  Current  (.2o >  ADC 
Stabllzed  Power 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Stabl.  Temp,  with  4J5Q  Watt  Heat  Load 


Temp  altar  1/2  hour 


Cold  ringer  Warm  End  Tem 


input  Volts n.S ,fDC  Current  l,  SJ>  ADC 
Power  — ——  -  - 


PERFORMANCE  TEST 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005863/SM-D-5005842 


SERIAL  NO. 


<0/  ( 


PERFORMED  BY 
WITNESSED  BY 


ii 


DATE 


Q.A.  MAGNAVOX 


WITNESSED  BY 


Q.A.  CUSTOMER 
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Gollob  Analytical  Service 

MOUNINI/GOLLOB  A  DIVISION  OF  ENSECO  INCORPORATED 
47  INDUSTRIAL  ROAD,  BERKELEY  HEICHTS,  NEW  JERSEY  07922  •  TEL.  ( 201 )  464  3331 


T0  Mr.  Ram  Narayan,  Ph.D. 
Magnavox 

46  Industrial  Avenue 
Mahwah,  NJ  07430 


G.A.S.  REPORT  No  61985 


Oats  Requested: 
Oat*  Reported: 
P.O.  No. 


10/2/86 

10/3/86 

S4727 


material submitteo:  1  (One)  Cooler 

information  requested:  Mass  Spectrometry  &  Gas  Chromatography  Analyses 

NOTEBOOK  REFERENCE:  1207,  Pg.  18 

RESULT  OF  INVESTIGATION 

All  data  are  presented  in  the  attached  table. 


n  10386 


By 
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^  v  V\N\gi  >sj  T 


■^'*><5.6  r 


\ 


THIS  IS  G.A.S.  NO.  61985 


l 


CONCENTRATION , 


PER  CENT  BY  VOLUME 


P/N  -  SM-D  5005842 
S/N  -  Oil 


NITROGEN  1.40 

OXYGEN  . 25 

ARGON  .0190 

CARBON  DIOXIDE  .0165 

HYDROGEN  ND 

HELIUM  90  * 

ORGANICS  ND  * 


) 


WATER  *  .0012 

TOTAL  AMT.  OF  GAS,cc  2200 
*  PERFORMED  BY  ELECTROLYTIC  HYGROMETER 


ND=NONE  DETECTED , LESS  THAN  .0004 


The  nass  spectroneter  was  scanned  Trow  Mass  2  to  Mass  150  and 
no  other  constituents  were  detected.  The  detection  threshold 
Tor  Most  constituents  is  .0004  per  cent. 


The  tenperature  of  the  sample  was  Maintained  at 
<~oom  tenperature  during  analysis. 
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T3  ?vk.  7^  ^0*®sTC,V3  PERFORMANCE  TEST 


£aJ  T  A 


Slteec  I  of  2 


DATA  SHEET 


COOLER,  1/4  WATT  l. INEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005863/SM-D-500584 2 


SERIAL  NO. 


611 


TEST 

PLAN  PARA 


PARAMETER 


Calibration  Check 


Inspection  to  SM-D-5005863/5005842 


Weight 


Pressurization 


Leakage  Rate 


Test  at  230C  Horiz;  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K. 


Minimum  Tern 


Stabl.  Temp,  with  0.33  Watt  Heat  Load 


.  after  1/2  Hour  Operation 


Cold  Finger  warm  end  tem 


Input  Volt  17  VDC  Current  (,-f  3  ADC 
Power  _ 


Stabl.  Temp  with  0.33  Watt  Heat  Load 


Cold  Finger  Warm  End  Tem 


Input  Volts  32  VDC  Current  <  *\  ADC 
Power  - 


Test  at  -40°C  Horiz:  Turn-on  Current 


Cooldown  Time  Co  100  X 


Cooldown  Time  to  80°K 


Stabl.  Temp  with  0.2  Watt  Heat  Load 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tem 


Input  Volts  17  VDC  Current  |.Z*f  ADC 
Stablized  Power  _ _ 


Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tem 


Input  Volts  32  VDC  Current  .7  *-ADC 

Power  - — - 


Test  at  71  C  Horiz:  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Stabl.  Temp,  with  0.2  Watt  Heat  Load 


Temp  after  &&  hour  M 


Cold  Finger  Warm  End  Tem 


Input  Volts  17  VDC  Current  Lul  ADC 
Power  —  '  - 


Stabl.  Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Warm  End  Tem 


Input  Volts  32  VDC  Current  ADC  . 

Power  — - - 


(  tRFORMED  Br: 

date  : 

WELDED  YES/tlO  *, 


ZQ.1Z 


10-C  PC  -  ip-1- 
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PERFORMANCE  TEST 
.  .  DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO.  Q/  ( 

DRAWING  NO.  SM-D-5005863/SM-D-5005842 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

MIN 

MAX 

4.2.5 

Test  at  23°C  Vertical;  Turn-on  Current 

Amps 

Info 

4. 2. 5.1 

Cooldown  Time  to  100°K 

~3T7T~ 

Minutes 

- 

7.5 

4. 2. 5.1 

Cooldown  Time  to  80*K 

L  cr 

Minutes 

- 

10 

4. 2. 5.1 

Minimum  Temp 

aK 

80 

4. 2. 5. 2 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

•K 

- 

80 

4. 2. 5. 3 

Temp  After  1/2  Hour  With  Heat  Load 

°K 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp 

zrs 

•c 

Info 

Only 

4. 2. 5. 5 

Input  Volts  17  VDC  Current  /.*/ Y  ADC 

Power 

Watts 

30 

4. 2. 5. 6 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

°K 

80 

4. 2. 5. 6 

Cold  Finger  Warm  End  Temp 

33 

°C 

Info 

Only 

4. 2.5.6 

Input  Volt  32  VDC  Current  •  ADC 

Power 

■2C,  ,S^> 

Watts 

_ 

30 

4.2.6 

Leakage  Rate 

STP  CC/SEC 

- 

2.7X10-' 

• 

PERFORMED  BY 


9  A  f>r^ 


WITNESSED  BY  _  Q.A.  MAGNAVOX 

WITNESSED  BY  _  Q.A.  CUSTOMER 


DATE  (0  &  '  (  0-7-f* 


•  PERFORMANCE  TEST 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO.  Q  f f 

DRAWINC  NO.  SM-D-5005863/SM-D-5005842 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

MIN 

MAX 

4.2.5 

Test  ac  23®C  Vertical;  Turn-on  Current 

Amps 

Info 

4. 2. 5.1 

Cooldown  Time  to  lOO'K 

S' 

Minutes 

- 

7.5 

4.2.5. 1 

Cooldown  Time  to  80®K 

4.0 

Minutes 

- 

10 

4  .2.5.1 

Minimum  Temp 

*3.f 

*K 

80 

4. 2. 5. 2 

Stabl.  Temp  wich  0.35  Watt  Heat  Load 

73.  Z 

°K 

- 

80 

4. 2. 5. 3 

Temp  After  1/2  Hour  With  Heat  Load 

1.3.2 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp 

3J. 

°C 

Info 

4. 2. 5. 5 

Input  Volts  17  VDC  Current  1.  4S~  ADC 

Watts 

30 

4. 2. 5. 6 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

7*7 

MM 

80 

4. 2. 5. 6 

Cold  Finger  Warm  End  Temp 

3*. 

Si 

Info 

Only 

4. 2. 5. 6 

Input  Volt  32  VDC  Current  . Y4  ADC 
Power 

26.  n 

Watts 

30 

4.2.6 

Leakage  Rate 

STP  CC/SEC 

- 

2  .”7X1 0-7 

• 

PERFORMED  BY  W»4- _  DATE  1 


WITNESSED  BY  _  Q.A.  MAGNAVOX 

WITNESSED  BY  _  Q.A.  CUSTOMER 


Tcsr  /In 7-/0  Cuc~4-*J/'0  C  Uj/ 
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PERFORMANCE  IE 
OATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005863/SM-D-5005842 


TEST 

PLAN  PARA 

PARAMETER 

3.10 

Calibration  Check 

4.1.1 

Inspection  to  SM-D-5005863/ 3003842 

4.1.2 

Weight 

4 . 1  .3. 1 

Pressurization 

4. 1.3. 2 

Leakage  Rate 

4.2.2 

Test  ac  23®C  lloriz;  Turn-on  Current 

4.2.2 

Cooldown  Time  to  100°K 

4.2.2 

Cooldown  Time  to  808K 

4 .2.2 

Minimum  Temp 

4. 2. 2.1 

Stabi.  Temp,  with  0.33  Watt  Heat  Load 

4. 2. 2. 2 

Temp,  after  1/2  Hour  Operation 

4. 2. 2. 3 

Cold  Finger  warm  end  temp 

4. 2. 2. 4 

Input  Volt  17  VDC  Current  t-St)  ADC 
Power 

4. 2. 2. 5 

Stabi.  Temp  with  0.33  Watt  Heat  Load 

4. 2. 2. 5 

Cold  Finger  Warm  End  Temp 

4. 2.2. 5 

Input  Volts  32  VDC  Current^ _ ADC 

Power  - 

4.2.3 

Test  at  -40°C  lloriz;  Turn-on  Current 

4.2.3. 1 

Cooldown  Time  to  100*K 

4. 2. 3.1 

Cooldown  Time  to  80 "K 

4. 2. 3. 2 

Stabi.  Temp  with  0.2  Watt  Heat  Load 

4. 2. 3. 2 

Temp  after  1/2  Hour 

4 .2.3.3 

Cold  Finger  Warm  End  Temp 

4. 2. 3. 4 

Input  Volts  17  VDC  Current  /,VQ  ADC 
Stablized  Power 

4. 2. 3. 5 

Temp  with  0.2  Watt  Head  Load 

4. 2. 3. 5 

Cold  Finger  Warm  End  Temp 

4. 2. 3. 3 

Inpuc  Volts  32  VDC  Current  —  .r— ADC 

Power  — .  ■ . 

4.2.4 

Test  at  7l*C  Horlz;  Turn-on  Current 

4. 2. 4.1 

Cooldown  Time  to  100*K 

4. 2. 4.1 

Cooldown  Time  to  80*K 

4. 2. 4.1 

Stabi.  Temp,  with  0.2  Watt  Heat  Load 

4. 2. 4.1 

Temp  after  1/2  hour 

4. 2. 4. 2 

Cold  Finger  Warm  End  Temp 

4. 2.4.3 

Input  Volts  17  VDC  Current  /.  7  /  ADC 

4. 2. 4. 4 

Stabi.  Temp  with  0.2  Watt  Head  Load 

4. 2. 4. 4 

Cold  Finger  Warm  End  Temp 

4. 2. 4. 4 

Input  Volta  32  VDC  Current  ADC  — 

/  ,  PERFORMED  Bi  : 

1  ;  DATE  : 

WELDED  YES/llO ; 
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ef  <, 


t 


Page  11 


Sheet  l 

I 

ST  . 


SERIAL  NO.  Q\( 

C.  ^  a  C 


MEASURED 

UNITS 

LIMITS 

"2  //-  a'*/ 

MIN 

MAX 

- 

Comply 

- 

Comply 

Lbs 

- 

2.5 

3>0 

PSIG 

Info 

Only 

STP  CC/SEC 

- 

2 . 7xl0-/ 

*VA 

Amps 

Info 

3/7 

Minutes 

- 

7.5 

Minutes 

- 

10 

*K 

Info 

80 

*K 

80 

Cs 

°K 

- 

80 

*C 

Info 

Only 

is.  r 

Watts 

30 

®K 

80 

L- - - 

*C 

Info 

Only 

Watts 

30 

Amps 

Info 

tnrmrmn 

- 

7.3 

rs 

Minutes 

- 

10 

v.  / 

- 

80 

*K 

- 

80 

13? 

°C 

Info 

mrmm 

Watts 

30 

IQ— 1 

- 

80 

— 

S3 

Info 

mnm 

.  .  - 

Watts 

30 

v/i 

Amps 

Info 

W.  3 

Minutes 

- 

7.5 

r.  / 

Minutes 

- 

10 

•k 

- 

80 

0 

•k 

- 

80 

— 

•c 

Info 

m 

2?.  { 

Watts 

35 

•K 

- 

80 

- 

•c 

Info 

imam 

H 

Watts 

- 

35 

-<// 
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i 


( 


-  .  1  L  -■  "  ■  d 

J  iCuLi^-  <_  ^ 

&TTACHK\£Ht _ K|  4- _ 1 _  Sheet  l 

PERFORMANCE  TEST  . 

DATA  SHEET  . 


COOLER.  I,".  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO.  Q./..J 

0 RAWING  NO.  SM-U-5OO5863/SM-D-5OO30A2 


TEST 

PLAN  PARA 

PARAMETER 

iEASUREU 

UNITS 

LIMIT 

HIM 

S 

MAX 

J  .  10 

Cell  beat  Ion  Check  - 

( 

ioroply 

A  .  1  .  1 

Inspection  to  SM~D— 500386 J/50U5tf4 2 

( 

Comply 

it  .  1  .  2 

Wei  p.lte 

Lbs 

■J 

-.5 

A  .  1  .  3 . 1 

Pressurization 

3  2<r> 

PS  10 

Info  C 

July 

A  .  1  .3.2 

Leakage  Rate 

STP  CC/SEC 

.  7  x10_T 

A  .2 . 2 

Test  at  23°C  Horlz;  Turn-on  Current 

Amps 

Info 

h  .  2 . 2 

Cooldown  Time  to  100*K 

_£t-. 

Minutes 

— 

7.5 

A  .  2 . 2 

Cooldown  Time  to  (30*11  * 

Jti 

Minutes 

- 

10 

A  .  2 . 2 

Minimum  Temp 

•k 

Info 

80 

A  .  2 . 2 . 1 

Stabl.  Temp,  with  0.33  Watt  Heat  Load 

u 

*K 

00 

A  .  2 . 2 . 2 

Temp,  alter  1/2  Hour  Operation 

IS.  \  . 

*K 

— 

80 

A  .  2 . 2 . 3 

Cold  Finger  warm  end  teuip 

32. 

*C 

Info 

Only 

A  .  2 . 2 .  A 

input  Volt  17  VDC  Current  /  W  *7  AUC 
Power  , 

.  'if.  4? 

Watts 

— 

30 

A  .  2 . 2 . 5 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

77-V 

*K 

80 

A  .  2 . 2 . 5 

Cold  Finger  Warm  End  Temp 

1  J3- 

•c 

Info 

Only 

A  .  2 . 2 . 5 

Voles  32  VOC  Current  ■  Yi.  AOC 
Power  - 

WtJ. 

Watts 

— 

30 

A  .  2  .  J 

Test  at  -A0*C  lloriz:  Turn-on  Current 

1 

Amps 

Info 

A  .  2  .  J  .  1 

Cooldown  Time  to  100*K 

3 SI 

Minutes 

“ 

7  .5 

A  .  2 . 3 . 1 

Cooldown  Time  to  80  *K 

V.7  . 

Minutes 

— 

10 

A  .  2 . 3 . 2 

Stabl .  Temp  with  0.2  Watt  Heat  Load 

S3  7_  . 

*K 

— 

80 

A  .  2 . 3 . 2 

Temp  after  1/2  Hour 

ft  <1 

*K 

“ 

80 

A  .  2 . 3 . 3 

Cold  Finger  Warm  End  Temp 

■  -z*  . 

•c 

Info 

Only 

A.  2.3. 4 

(nmic  Volts  1/  VUC  Current  1  AOC- 

Stabllzed  Power  - 

•21  H 

Watts 

- 

30 

A  .  2 . 3 . 5  • 

Temp  with  0.2  Watt  Head  Load 

•3-j-.  r 

*K 

*" 

80 

A.  2. 3. 5 

Cold  Flniter  Warn  End  Temp 

- 

*C 

Info 

Only 

A. 2. 3. 5 

Input  Volts  32  VUC  Current  <£J.  AUC 

Power  - 

l  | 

,  ^ 

’3 

Watts 

- 

30 

A  .  2  .  A 

Test  at  7 1  *C  lloriz:  Turn-on  Current 

Amps 

Info 

A  .  2  .  A  .  1 

Cooidown  Time  to  100*K  - 

5.  -T1 

Minutes 

• 

7  .5 

A  .  2  .  A  .  1 

Cooidown  Time  to  8<J*IC 

7  H 

Minutes 

*• 

10 

A  .  2  .  A  .  1 

Stabl.  Temp,  with  0.2  Wett  Heat  Load 

is-  s 

•k 

— 

80 

A  .  2  .  A  .  1 

Temp  after  1/2  hour 

“K.l  - 

*K 

** 

80 

A .2. A  .2 

Cold  Finger  Wecm  End  Temp 

7  */ 

•c 

Info 

Only 

A. 2. A. 3 

i nmic  Volte  17  VUC  Current  AUC 

Power  — —  - 

zrii 

Watts 

- 

35 

A  .  2  .  A  .  A 

Stabl.  Temp  with  0.2  Wett  (lead  Load- 

-fs- 

*K 

“ 

80 

A  .  2  .  A  .  A 

Cold  Finger  Warm  End  Temp 

•c 

Info 

Only 

A. 2. A. A 

input  Voits  32  VDC  Current  AUC  7-d7J 

Power  - 

32  •<?£ 

Watts 

- 

35 

I  .  —  1  ■  - —  r  -j  f  •"  •  ~  1 

PERFORMED  Dr:  \  ■  Hfar***^  D. 

pATE  :  ,  l±z2=L-Hz. 

WELDED  YES/tlO  ;  Vio _ 
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tuenw-omett  rrmws 

i  t.  at  tit.  m  i«nw  unuwwj.j.  himii 
m ;  m  •!**■  i  m-  m  : 


Contract  No.  DAAK20-84-C-0440 
Protect  No.  24407 


Sheet  l  of  2 


PERFORMANCE  TEST 


DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOCENIC 
DRAWING  NO.  SM-D-5005842 


SERIAL  NO.  Oil 


TEST 

PLAN  PARA 


■  3.1U 


4.1.1 


4.1.2 


4. 1.3. I 


4. 1.3. 2 


2 


2 


2 


2 


4. 2. 2.1 


2 


4.2.3. 1 


4. 2. 3. 1 


2 


2 


3 


4.2. 3.4 


4. 2. 4. 1 


4. 2. 4. 1 


MifSIiHBl 


PARAMETER 


Calibration  Check 
Inspection  to  SM 

Weight _ 

Pressurization _ 

Leakage  Rate _ _ 

Test  at  23*C  Horlz;  Turn-on  Current 
Cooldown  Time  to  100*K 


Cooldown  Tine  to  80  K 


Mlnlmun  Tern 


Stabl.  Temp,  with  0.3S  Watt  Heat  Load 


.  after  L/2  Hour  Operation 


Cold  Finger  warm  end  ten 


Stabl.  Temp  with  0.35  Watt  Heat  Load 


Cold  Finger  Warm  End  Tern 


Input  Volts  32  VDC  Current  .87  ADC 
Power  - - 


Test  at  -40  C  Horlz:  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Stabl.  Temp  with  0.2  Watt  Heat  Load 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tern 


Input  Volts  17  VDC  Current  l.ia  ADC 
Stabllzed  Power  —— 


Temp  with  0.2  Watt  Head  Load 


Cold  Finger  Wans  End  Tern 


Input  Volts  32  VDC  Current  .83  ADC 

Power  - 


Test  at  71  C  Horls:  Turn-on  Current 


Cooldown  Time  to  100  E 


Cooldown  Tima  to 


Stabl.  Tam.  with  0.2  Watt  Heat  Load 


Temp  after  1/2  hour 


Cold  Finger  Warm  End  Tea 


Input  Volts  17  VDC  Currant  i.Sl  ADC 
Power  ..  .. 


Stabl.  Teap  with  0.2  Watt  Head  Load 


Cold  Finger  Wara  End  Tea 


Input  Voles  32  VDC  Current  ADC  * 

Power  -  - .  -  ■  ■ 


Performed  Byi 
Witnessed  By: 


Witnessed  By: 


Contract:  DAAK20-84-C-0440  PERFORMANCE  TEST 

Project:  24407  DATA  SHEET 


COOLER,  t/4  WATT  LINEAR  RESONANT  CRYOGENIC  SERIAL  NO.  Qtf 

DRAWING  NO.  SM-D-5005842 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMITS 

MIN 

MAX 

4.2.5 

Test  at  23®C  Vertical;  Turn-on  Current 

k/A 

Ampa 

Info 

4. 2. 5.1 

Cooldown  Time  to  100®K 

4.7 

Minutes 

- 

7.5 

4. 2. 5.1 

Cooldown  Time  to  80*K 

f.  4 

Minutes 

- 

10 

4. 2. 5.1 

Minimum  Temp 

44.  e 

®K 

80 

4. 2. 5. 2 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

69.4 

4K 

• 

80 

4. 2. 5. 3 

Temp  After  1/2  Hour  With  Heat  Load 

7a.  6 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp 

2A 

*C 

Info 

4. 2. 5. 5 

Input  Volts  17  VDC  Current  L44  ADC 

24. 4  A 

Watts 

. 

30 

4. 2. 5. 6 

Stabl.  Temp,  with  0.35  Watt  Heat  Load 

7  S.2. 

fco— 

80 

4. 2. 5. 6 

Cold  Finger  Warm  End  Temp 

44 

1— B 

Info 

msmm 

4. 2. 5.6 

Input  Volt  32  VDC  Current  .07  ADC 
Power 

*1.4  8 

Watts 

30 

4.2.6 

Leakage  Rate 

STP  CC/SEC 

- 

WBOIMI 

1 _ 

HU 

II 

PERFORMED 

WITNESSED 

WITNESSED 


BY 


Q.A.  MAGNAVOX 
Py^lQfr^pSTOMER 


DATE 


10-24-66, 


( 


C-14 


Page  15 


\mc 


—  M<v 


c/JA7Z.h  CAS 


PERFORMANCE  TEST 


DATA  SHEET 


Sheet  l  of  14. 


COOLER,  l /4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005863/SM-D-5005842 


SERIAL  NO. 


TEST 

PLAN  PARA 


3.10 


4.1.1 


4.1.2 


4. 1.3.1 


4. 1.3. 2 


.2.2 


.2.2 


2.2 


4. 2. 2.1 


2.2.5 


4. 2. 3. 1 


4. 2. 3.1 


4. 2. 4. 1 


4. 2. 4. 1 


4. 2. 4. 1 


4. 2. 4.1 


.2 


4. 2. 4. 3 


PARAMETER 


Calibration  Check 


Inspection  to  SM-D-5005863/5005842 


Weight 


Pressurization 


Leakage  Rate 


Test  at  23  C  lloriz;  Turn-on  Current 


Cooldown  Time  to  100'tt 


Cooldown  Time  to  80  K 


Minimum  Tem 


.  with  0.35  Watt  Heat  Load 


.  after  1/2  Hour  Operation 


Cold  Finger  warm  end  tem 


Test  at  -40  C  lloriz:  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Stabl.  Temp  with  0.2  Watt  Heat  Load 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tem 


Test  at  71  C  Horls:  Turn-on  Current 


Cooldown  Haw  to  100  K 


Cooldown  T1m  to  80  K 


Stabl.  Tamp,  with  0.2  Watt  Heat  Load 


Temp  after  1/2  hour 


Cold  Finger  War*  End  Tern 


1 

mzzm 


2 


Paget 16 
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v  PERFORMANCE  TEST 

DATA  SHEET 

COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-D-5005863/SM-D-5005842 


SERIAL  NO.  OU3 


TEST 

PLAN  PARA 

PARAMETER 

MEASURED 

UNITS 

LIMI 

MIN 

TS 

MAX 

4.2.5 

Test  at  23aC  Vertical;  Turn-on  Current 

Amps 

Info 

4. 2. 5.1 

Cooldown  Time  to  100*K 

s5:a 

Minutes 

- 

7.5 

4. 2. 5.1 

Cooldown  Time  to  80 *K 

<r 

Minutes 

- 

10 

4. 2. 5.1 

Minimum  Temp 

*K 

80  r“ 

4. 2. 5. 2 

Stabl.  Temp  with  0.35  Watt  Heat  Load 

JlX- 

*K 

- 

80 

4. 2. 5. 3 

Temp  After  1/2  Hour  With  Heat  Load  ^ 

>*K 

Info 

80 

4. 2. 5. 4 

Cold  Finger  Warm  End  Temp  l~" 

*C 

Info 

4. 2. 5. 5 

Input  Volts  Currant  /•  7  3  ADC 

Watts 

30 

4. 2. 5. 6 

SOabl, 

l  Temi 

KmithO.35  Watt! 

leat  Load 

_ A _ 

fTinr  t 

_ 

Til  INI  1 

ETC* 

B?flT 

a 

! 

■hi mm 

i rwvi 

c/f  7 

ZXX7M 

vmwM  \ 

4. 2. 5. 6 

H*C 

\W 

7TJTT 

y«y  (/ 

H7T7 

4.2.6 

Leakage  Race 

STP  CC/SEC 

- 

2 . 7X10“^ 

■ 

PERFORMED  BY 


/P  ///*&/*/*  ^ 


WITNESSED  BY 


Q.A.  MAGNAVOX 


WITNESSED  BY 


Q.A.  CUSTOMER 


DATE  l~IZ  Y  ^ 


O/y  f/tl'll  1^1  ri  I  <s  u 


Page  17 

Sheet  3  of  4 


PERFORMANCE  TEST 
DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWINC  NO.  SM-D-5005863/SM-D-5005842 


SERIAL  NO.  CD (3 


TEST 

PLAN  PARA 


3.10 


4.1.1 


4.1.2 


4. 1.3.1 


4. 1.3. 2 


4. 2. 3.1 


.2 


4. 2. 4.1 


4. 2. 4.1 


4. 2. 4.1 


.2 


4. 2. 4. 3 


4. 2. 4. 4 


2 


flBH-BttPPH-EH 


PARAMETER 


Calibration  Check 


Inspection  to  SM 


Weight 


Pressurization 


Leakage  Rate 


Test  at  23°C  lloriz;  Turn-on  Current 


Cooldown  Time  to  100°K 


Cooldown  Time  to  80  K. 


MEASURED 


LIMITS 


Lbs 


PSIG 


STP  CC/SEC 


Arnos 


Minutes 


Minutes 


.2.2 

Minimum  Tem 

.2.2.1 

Stabl.  Tem 

p 

.  with  0.33  Watt  Heat  Load 


.  after  1/2  Hour  Operation 


Cold  Finger  warm  end  tem 


k£UJ 


/&.  iZ  Watts 


itmem  niinimimmiitt nmm'mwivipsiiiil'wwi 

m'Mmm 


Test  at  -40  C  lloriz:  Turn-on  Current 


Cooldown  Time  to  100  K. 


Cooldown  Time  to  80*11 


Stabl .  Temp  with  0.2  Watt  Heat  Load 


Temp  after  1/2  Hour 


Cold  Finger  Warm  End  Tem 


Minutes 


Minutes 


Tint  ii'.r'i  mwmnr  mm 

f*r,p mm/jmvj  mmmmmM 


Test  at  71  C  Horlc;  Turn-on  Current 


Cooldown  Time  to  100  K 


Cooldown  Time  to  80  K 


Stabl.  Temp,  with  0.2  Watt  Heat  Load 


Temp  after  1/2  hour 


Cold  Flncer  Warm  End  Tem 


Amps 


Minutes 


Minutes 


mwti  f  i  j  rj/. !  jm  i  m  wvm 

i '  "T  >r :r.h 1 »  arr  ? •> mu  n un ii/vaiii//  >  mns  m  'jiim'ih  t.ifi'iin 


PERFORMED  BY  .* 
")ATE  .' 

WELDED  YE^flO  ^ 


BrJT 


-f7 
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PERFORMANCE  TEST 
DATA  SHEET 


COOLER,  1/4  WATT  LINEAR  RESONANT  CRYOGENIC 
DRAWING  NO.  SM-0-5005863/SM-D-5005842 


SERIAL  NO. 


PERFORMED  BY 
WITNESSED  BY 
WITNESSED  BY 


P  Hflrzr/'idrtM 


q.A.  MAGNAVOX 
Q.A.  CUSTOMER 
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Mognovox 

GOV:WMEiiT  Jr  INDUSTRIAL  ELECTRONICS  COMPANY 

RELIABILITY  &  QUALITY 
ASSURANCE  DEPT.  *fPO*T 

1  Failure  0«t« 


Nam.  E  Type 

Ptr4  t  Owf.  N«.  N«. 

Circuit 

11-6-86 

Equip  moot 

COOLER,  LINEAR  SPLIT 

SM-D-5005842  016 

Symbol 

MAAICC 

Report  Dot. 

12-1-86 

!»<»*  n  -ran  >3  ui>  vvmBm 

nAunAVUA 

Cuitomee 

AaeomMy 

NVEOC 

Contract  No. 

Part 

DAAK20-84-C-0440 

Protect  No. 

24407 

SpK  No. 

Oct.  Shoot  Item  No. 

52  C  Life  Test 

EOSR  1314 

Running 

Time  160  Moon 

ymptemt.  reading!  deviation,  from  S 

poet)  On 

Mtumt:  Ci cAmpUint;  dMcfito  macicc  test  finding 

At  160  hours  of  operation  In  the  life  test,  while  at  the  52  C  plateau,  Input  power  to  SN  016 
exceeded  the  specification  limit  of  30  watts.  Input  power  was  30.1  watts. 


CAUSE  OP  FAILURE 

See  analysis. 


REPAIR  ACTION 
See  analysis. 


Failure  Found  Our.»q:  A«l,t««ci  Teat  Q  Daii'n  Approval  Teat  Q 


Piapoaitipn  .1  m»w>j  port 


ffaviMtS  by.(  Enginpormg ) 

jWwv,  ifijavi 


Uu  Q  Other 


FAILURt  ANALYSIS  RKRORT 


analysis  .  Although  the  power  specification  requirement  was  exceeded,  this  cannot  be  defined 
as  a  failure  in  the  typical  sense.  While  the  input  power  was  slightly  above  the  limit,  the 
cold  production  was  exceptionally  good.  (It  should  be  noted  that  the  full  specification  heat 
load  was  used,  and  not  the  8QZ  load  allowed  for  the  life  test).  A  tabulation  of  input  power 
versus  cold  production  at  52  C  aabient  is  presented  in  Figure  1. 


It  is  easily  understood  how  this  condition  was  not  detected  during  acceptance  testing. 
Acceptance  test,  high  teaperature  plateau  is  71  C,  with  an  input  power  limit  of  35  watts.  No 
testing  is  required  at  the  52  C  life  test  temperature,  therefore,  the  marginal  power 
condition  at  52  C  was  masked.  The  cooler  was  tested  for  and  passed  all  the  acceptance  test 
temperature  requirements. 


In  the  setup  of  the  cooler  drive  voltage, 
the  goal  is  to  achieve  a  balance  between 


during  the  initial  manufac turing/assembly  tests; 
cold  production  and  power  consumption.  Had  the 
marginal  power  at  52WC  been  detected  earlier,  this  condition  could  have  been  easily  corrected 
opening  the  cooler  and  making  an  internal  adjustment  setup.  Unfortunately  to  open  and  adjust 
'he  cooler  at  this  point  in  time  is  not  easy  to  accomplish;  nor  is  it  realistically  necessary 


A.  Naravan.  W.  Schubert.  Contracts:  J.  Lynch  (3) 


NVEOC:  H.  Dunn ire.  S.  Pomeroy. 


DCAS:  R.  Roths tein 


Analysis  (Cont'd..) 


FAILURE  REPORT 


Page  2  of  2 
24407-003 


As  of  this  date,  Dec.  I,  1986,  the  cooler  has  over  665  hours  of  operation.  The  amount  by 
which  the  power  exceeded  the  requirement  is  minimal.  With  normal  operational  variations,  the 
power  drifts  in  and  out  of  the  specification  limit,  as  shown  in  Figure  1. 

A  review  of  the  data  and  circumstances  leads  to  a  conclusion  that  this  anomaly  is  the  result 
of  a  marginal  adjustment  technique  during  the  assembly  test  phase,  and  is  not  relevant  as  a 
design  failure  in  the  life  test.  It  is  therefore  recommended  that  this  not  be  considered  a 
chargeable  failure  and  that  SN  016  be  continued  in  life  test. 


INPUT 

APPLIED 

OPERATING 

CF  TEMP 

POWER 

HEAT  LOAD 

HOURS 

DEG  K 

WATTS 

WATTS 

8 

60.4 

29.1 

.290 

27 

59.9 

29.1 

* 

100 

60.3 

29.6 

* 

120 

60.3 

29.8 

* 

140 

59.5 

29.8 

* 

160 

62.6 

30.1 

* 

240 

58.0 

31.5 

* 

260 

58.4 

26.6 

* 

271 

57.9 

30.8 

★ 

295 

58.4 

30.6 

* 

315 

58.4 

30.6 

★ 

375 

60.3 

30.1 

* 

395 

61.7 

30.5 

* 

415 

62.5 

29.8 

* 

435 

62.1 

30.1 

* 

455 

61.2 

30.3 

* 

555 

61.2 

30.5 

* 

655 

60.8 

30.1 

.290 

FIGURE  It  SN  016  TIME/CF  TEMP/INPUT  POWER 
AT  52  C  AMBIENT 


CORRECTIVE  ACTION 

Not  applicable  at  this  time. 
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Nome  1  Type 

Fart  «  Dwy.  No. 

Surici  No.  Circuit 

Munufuctotor 

1-9-87 

Eguipmeet 

COOLER,  LINEAR  SPLIT 

SM-D-5005842 

Symbol 

Moaiic 

Report  Oota 

3-17-87 

CYCLE.  HD-1045 

016 

MAGNAVOX 

Coat loaner 

AeaemM, 

NVEOC 

ELECTRONICS  ASSEMBLY 

SM-D-5005849 

007 

MAGNAVOX 

Co*tT«ct  Nu. 

Purt 

DAAK20-84-C-0440 

INVERTER  HYBRID 

SM-A-5005947 

013 

TELEDYNE 

Frojeot  No. 

Tuft 

Spec  No. 

Data  Shoot  lt< 

MO  No. 

24407 

-32  C  LIFE  TEST 

EOSR 

1314 

Rwmiiif  .  .  ,  _ 

Tim*  1417  Hours 

DESCRIPTION  OF  FAILURE  {IacJu4u  Symptom*,  r—4 mp*.  duviutium*  fr#m 

Spues)  On  Rutomt:  qvtt*  Custom*/  cumpUim 

1;  deacribe  MOCiCC  tppt  finding 

At  1417  hours  of  operation  In  the  life  test,  while  at  'the  -32C  plateau.  Input  power  to  SN  016 
was  observed  to  be  extremely  low.  The  cooler  was  not  operating. 

The  Input  current  was  .1  amperes.  (Power:  1.8  watts).  Normal  input  current  was 
approximately  1.5  amperes  at  this  temperature.  (Power:  26.2  watts). 

cause  of  failure 

Electronics  Assembly,  PN  SM-D-5005849  had  become  inoperative.  An  intermittent  wire  bond 
connection  on  the  Inverter  Hybrid  section  (part  number  SM-A-5005947)  of  the  Electronics 
Assembly. 


refair  action  :  The  compressor  rear  cap  was  cut  open  and  the  electronics  package  was  removed  for 
rroubleshooting.  The  Inverter  Hybrid  was  taken  to  a  hybrid  manufacturing  laboratory  to  have 
.he  lead  rebonded.  Two  other  bonds  looked  marginal;  they  were  rebonded  as  well,  for  good 
measure. 


Diapoaitioo  of  riiwid  port 


F.iliif.  Foiwd  Owing:  Aocoptowoo  Ta«t  □  D.i.q.  Appro.al  Tort  Q  Roliohility  Toot~Q^  /Fields  U«»  □  Other 


Promt  Monofsr . 

Z, 


Quality  Assurance 


FAILURE  ANALYSIS  REPORT 


analysis  :  The  initial  condition  observed  at  the  -32  C  plateau  was  confirmed  in  the  cryogenics 
engineering  test  area.  Many  trials  at  room  temperature  and  then  low  temperature  were  made. 
The  cooler  functioned  at  room,  but  not  at  cold.  During  one  of  the  cycles,  while  at  room 
temperature,  the  cooler  was  rapped  mechanically,  and  the  problem  reappeared.  This  brought  to 
light  the  fact  that  mechanical  shock  as  well  as  temperature  cycling  could  cause  the  effect. 
This  immediately  raised  the  flag  of  a  possible  loose  or  poor  connection. 


The  electronics  package  was  than  given  a  thorough  microscopic  inspection.  The  inspection 
revealed  one  lead  was  unbended  on  the  Inverter  Hybrid.  The  services  of  a  nearby  hybrid 
manufacturing  lab  were  enlisted  to  rebond  the  lead.  During  the  rebondlng,  two  other  leads  on 
the  inverter  appeared  to  have  marginal  bonds,  they  were  also  rebonded  as  a  precautionary 
measure.  After  rebondlng  the  leads,  and  re-installing  the  electronics  assembly  in  the 
cooler,  the  cooler  was  subjected  to  several  temperature  cycles  (23  C,  -32  C,  23  C)  without  a 
single  failure.  It  is  therefore  concluded  that  the  cause  of  the  failure  was  the  poor  wire 
bond  connection. 
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CORRECTIVE  ACTION: 

Since  this  was  one  of  the  early ,  engineering  assembled,  hybrids  it  is  felt  the  problem  was 
caused  by  incompletely  defined  cleaning  procedures,  bonding  process  schedule,  and  defluxing 
processes.  The  engineering  lab,  due  to  the  developmental/design  oriented  nature  of  their 
operation;  the  necessary  rework,  trial  and  retrial  of  components  and  techniques,  does  not 
always  produce  a  product  consistent  with  the  high  quality  provided  by  the  production 
department.  Every  operation  in  the  production  department  is  completely  documented  and 
controlled.  Bonding  schedules,  assembly  and  cleaning  processes  are  fully  evaluated  before 
implementation.  All  these  highly  disciplined  activities  along  with  100Z  visual  Inspection, 
and  source  inspection  are  routinely  accomplished  by  the  vendor's  production  facility. 
Accordingly,  there  is  no  further  corrective  action  required,  since  all  future  units  will  come 
out  of  the  production  group. 
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N.m.  h  Tfp» 

F*rt  ftr  D*t.  N*.  Sml  N«. 

Cirurit  MftftM.ctwr 

9-30-87 

(fSSTe’r*,  Linear  Split 
Cycle,  HD-1045 

SM-D-5005842  Oil 

Sy*"kW  MA.ICC 

Kftrt  0m* 

2-8-88 

Cm*mm» 

AtM«My 

Piston  Rulon  Assembly 

SM-C-5005853 

-  Magnavox 

CNVEO 

Cftitne  N*. 

DAAK20-84-C-0440 

Fr»fM  N*. 

T  Mt  ift.ir.iMMM 

SfM  N*. 

Dm.  SImm  ltft.1  Fta. 

24407 

-32  C  Life  Test 

EOSR  1314 

"rS?  6435  Hw 

flUSC.IFTION  OF  FAILURi  |IkU, 

Sfft^TftftW,  tMdmtt.  frwft  Oft  RMwm:  .oMft  CifttftM  «M«pUin< 

"  SlSice  t**7Tmd 

The  cooler  had  been  placed  into  life  test  on 

Octobef  24,  1986.  It 

had 

been  subjected  tc 

Ftilwn  Dm. 


continuous  cyclical  operation  in  accordance  with  the  profile  of  Figure  1.  The  cooler 
provided  in-spec  operation  for  approximately  2500  hours  at  -32  C  and  23  C.  At  2500  hours  the 
input  power  was  30.1  watts  at  -32  C,  and  30.3  watts  at  23  C.  The  input  power  at  52  C  was 
30.1  watts  at  1210  hours.  This  was  discussed  with  CNVEO  representatives,  and  with  their 
concurrence,  the  test  continued.  (The  marginal  power  condition  is  the  result  of  at 
assembly/ test  adjustment  which  balances  power  consumption  versus  cold  production).  The 
cooler  was  operating  in  full  cooling  mode,  not  using  the  fold-back  (refrigeration  control 
mode).  The  cooler  continued  to  run  in  full  cooling  mode,  maintaining  less  than  80  K  cole 
station  temperature,  with  the  life  test  heat  load.  (For  plots  of  the  data,  and  heat  loads 
used,  see  Figures  2  through  4).  Input  power  Increased  to  a  maximum  of  35.9  watts  (52  ( 
plateau)  at  4550  hours.  At  4596  hours,  using  the  refrigeration  control  mode,  the  cooler  was 
brought  to  virtual  specification  performance: 


AMB  TEMP 

VDC 

I 

WATTS  COLD  TIP  K 

HEATLOAD  MW 

23C 

17.5 

1.72 

30.1 

80.0 

280 

-32C 

17.5 

1.66 

29.1 

80.5 

280 

52C 

17.5 

1.88 

32.9 

80.2 

232 

Beyond  4600  hours,  cold 

f inger 

temperature 

and  power 

rose  steadily 

and  could  not  be  brought 

into  spec  with  the  fold-back 

(refrigeration  control) 

circuit.  It 

was  decided,  with  CNVEO 

concurrence,  to  run  the 

cooler 

beyond  this 

point  for 

informational 

purposes.  On  September 

30,  1987  after  6435  hours  of  operation,  the  cold  finger  temperature  had  risen  to  111  K  and 
the  input  power  to  the  cooler  was  50.8  watts,  at  -32  C  ambient.  The  cooler  had  been 


operating  with  the  specified  heat  load  of  .280  watts, 
the  cooler  would  not  provide  additional  useful  data, 
from  life  test  at  6435  hours  of  operation.  Figures 
performance  data  over  the  nearly  6500  hour  life  test. 


It  was  felt  any  further  operation  of 
Accordingly,  the  cooler  was  removec 
2  through  4  are  plots  of  the  coolei 


CAUSE  OF  FAILURE: 


Post-teat  analysis  revealed  that  performance  degradation  resulted  from  Increase  in  th< 
clearance  space  between  the  piston  rulon  (pact  No.  SM-C-5005853)  and  the  inner  yoke  bore 
(part  No.  SM-D-5005918),  due  to  wear.  This  caused  excessive  "blow-by"  of  the  refrigerant  ga. 
resulting  in  loss  of  cold  production  and  an  increase  in  power  input. 


REPAIR  ACTION: 


eplaced  piston-rulon  assembly,  part  number  SM-C-5005853. 


CRYO  LAB 


FR  24407-006 
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ANALYSIS 

la  order  to  determine  the  cause  for  the  reduced  performance,  a  thorough  investigation  anc 

analysis  was  performed. 

1.  Upon  removal  from  the  life  test  station,  the  cooler  was  leak  checked,  the  data  wat 
0.9  x  10-9;  well  within  specification  limits.  (Spec:  2.7  x  10-7). 

2.  The  cooler  was  taken  to  a  gas  analysis  lab  to  have  the  gas  analyzed.  The  regrigerant  ga t 
was  not  contaminated.  (See  report,  Figure  5). 

3.  After  the  gas  analysis  in  2  above;  the  cooler  was  vacuum  baked,  purged,  charged,  and  thei 
run  through  a  full  ATP.  Cooler  performance  improved,  but  not  significantly.  (See  data 
Figure  6). 

4.  The  expander  was  then  disassembled;  and  the  regenerator  was  removed.  The  pieces  wer 

examined  and  cleaned  of  a  minimal  amount  of  accumulated  particulates.  (See  photos 

Figures  7  through  10).  The  unit  was  then  re-assembled  and  retested  with  no  improvemen 
in  performance.  (See  data,  Figure  11).  The  cooler  still  did  not  meet  the  perforinanc 
requirements . 

5.  At  this  point,  the  compressor  was  cut  open  and  the  electronics  assembly  was  removed  to  b 
tested  separately.  The  cooler  was  tested  with  AC  drive  to  the  motor.  The  cooler  did  no 
meet  specification  requirements.  (See  data,  Figure  12).  The  electronics  package  wa 
found  to  be  within  specif lcatlon- limits. 

6.  The  vibration  absorber/pis ton-coil  assembly  was  removed  and  Inspected.  No  contaminatio 
worthy  of  note  was  found.  The  piston  rulon  O.D.  and  the  inner  yoke  l.D.  were  checke 
dimensionally.  The  data  revealed  a  clearance  of  .0023"  to  .0033".  This  is  a  substantia 
increase  from  the  specification  clearance  limits  of  .0004”  to  .0009".  Figure  13  present 
the  post  life  test  measurements  and  the  specification  limits. 

7.  Having  found  the  anomaly,  the  piston  was  removed  and  a  new  piston  was  installed. 

8.  SN  11  was  then  re-assembled,  purged,  charged,  and  AC  tested  using  all  original  component 
except  for  the  new  piston-rulon  assembly.  Cooler  performance  met  the  specificatic 
requirements.  (See  data,  Figure  14). 

9.  After  the  AC  test,  the  original  electronics  package  was  Installed  in  SN  11.  The  unit  we 
subjected  to  and  passed  a  full  acceptance  test.  (See  data,  Figure  15). 

10.  In  conclusion,  it  was  both  impressive  and  gratifying  to  find  the  minimal  amount  o 
particulate  matter  in  the  cooler;  and  to  be  able  to  return  the  cooler  to  full  performanc 
with  only  a  replacement  of  the  piston-rulon  assembly,  after  nearly  6500  hours  o 
operation.  The  findings  were  significant  in  that  they  appear  to  answer  the  question 
"what  is  a  suggested  refurbishment  philosophy  applicable  to  the  Magnavox  long-life  line, 
cooler?" 

CORRECTIVE  ACTION 

None  required. 
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FIGURE  1.  Teet  Profile 


MMT  COOLER  LIFE  TEST 

SN  1 1  PERFORMANCE  AT  -32  DEGREES  C 


(TTiou  sands) 

TOTAL  CUMULATIVE  HOURS  16453) 


MMT  COOLER  LIFE  TEST 

SN  1 1  PERFORMANCE  AT  23  DEGREES  C 


CUMULAT1 


MMT  COOLER  LIFE  TEST 

SN  1 1  PERFORMANCE  AT  52  DEGREES  C 


(Thousands) 

TOTAL  CUMULATIVE  HOURS  (6421) 
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TO  Mr.  Hank  Meehan 
Magna vox 

Electro  Optical  Systems 
46  Industrial  Avenue 
Mahwah ,  NJ  07430 


information  REQUESTED:  Mass  Spectrometry  &  Electrolytic  Hygrometer  Analyses 

NOTEBOOK  REFERENCE:  1286,  Pg.  46  &  KD0,  § 1 

RESULT  OP  INVESTIGATION 


Sample  Identity: 

Mass  Spectrometry  Analysis 

Constituents 

Nitrogen 

Oxygen 

Argon 

Carbon  Dioxide 

Hydrogen 

Helium 

Halogenated  Compound* 


Concentration.  1  by  Volume 
S/H  11  P/M  SUP  5005842 


0.0063 

ND 

ND 

0.019 

0.066 

Balance 

0.0006 


( 


Electrolytic  Hygrometer  Analysis 
Water  (ppm  by  Volume)  11 


ND«None  detected 

♦Possibly  a  "Freon”  type  compound. 

This  sample  was  scanned  from  mass  2  through  mass  150  and  no  other 
constituents  were  detected.  The  detection  threshold  for  most  con- 
stltu.nts  i.  .0004,. 

n  102187  C  golLos  anal  yticalseSv  ice 
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!  TEST 
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PARAMETER 

1.10 

Calibration  Chock 

4.1.1 

Inaeoctlon 

4.1.2 
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4. 1.3. 2 
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Contract  No. 


Project  No.  oao 


PERFORMANCE  TEST 
OATA  SHEET 


JUl 


COOLER,  1/4  MATT  LINEAR  RESONANT  CRYOGENIC ,  HX7045L  SERIAL  NO. 

0 RAWING  NO  .£n-a>-St>OG& U.V  _ _ 

Pe+T  g<2 


TEST 
PLAN  PARA 


3.10 


4.1.1 


4.1.2 


4. 1.3.1 


4. 1.3. 2 


4.2.2 


4.2.2 


4.2.2 


4.2.2 


4. 2. 2.1 


4. 2. 2. 2 


4. 2. 2. 3 


4. 2. 2. 4 


4.2.2.S 


4. 2. 2. 3 


4. 2. 2. 5 


4.2.3 


4.2.3. 1 


4.2.3. 1 


4. 2. 3. 2 


4. 2. 3. 2 


4. 2. 3. 3 


4. 2. 3. 4 


4727375 


4. 2. 3. 5 


4. 2. 3. 5 


4.2.4 


4. 2. 4. 1 


4.2.4. 1 


4. 2. 4.1 


4. 2. 4. 1 


4. 2. 4. 2 


4. 2. 4. 3 


4. 2.4.4 


4. 2.4.4 


4. 2.4.4 


TT. 

4717 


PARAMETER 


MEASURED 


Calibration  Check 


Impaction 


Weight 


Pressurization 


Leakage  Rata 


Taat  at  23*C 


Cooldown  Tl—  to  100  K 
Cooldown  Tima  to  80*K~ 


Minimum  Tamp 


Stabl.  Temp,  with  0.33  Watt  Haat  Load 


Tamp,  after  1/2  Hour  Oparatlon 


Cold  Finger  warm  and  tamp 
Input  V  Q.TVOC  Currant 


Powar 


ADC 


Stabl.  Taap  with  0.35  Watt  Haat  Load 


Cold  Flngar  Wara  End  Taap 


Input  Volta  32  VDC  Currant. 

Powar  - 


ADC 


Taat  at  -4Q*C 


''ooldown  Tima  to 


100*K 


cooldown  Tl—  to  80  "K 


Z 


Stabl.  Tamp  with  0.2<jWatt  Haat  Load 


Temp  aftar  1/2  Hour 


Cold  Flngar  Warm  End  Temp 
Input  V  / 7-s  VDC  Curran 


Powar 


o  ADC 


Jfa-oo 


Tamp  with  0.2  Watt  Haad  Load 


Cold  Flngar  Warm  End  Tamp 


Input  Volts  32  VDC  Currant 

_ Powar  - 

Taat  at  TPc 


ADC 


100*5“ 


Cooldown  Tima  to 
Cooldown  Tima  to  80*K 


Stabl.  Taap.  with  0.2%att  Haat  Load 
Tamp  aftar  1/2  hour  " 


Cold  Flngar  Warm  End  Tamp 
Input  V  VDC  Currant 


Powar 


yO  ADC 


Stabl.  Taap  with  0.2  Watt  Haad  Load 


Cold  Flngar  Wara  End  Tamp 


Input  Volta  32  VDC  Currant  ADC 
Powar 

TT»c~  -  — 


ITT 


'*•/ 


m 


XB. 


mi 


£ 


7 357 


as 


6£. 


t+dTS-g 


LIMITS 

UNITS 

MIN 

MAX 

Comply 

- 

Comply 

Lba 

- 

1.5 

PSIC 

Info 

)nly 

STP  CC/SEC 

- 

rTTITr7 

Mlnutaa 

- 

7.5 

Mlnutaa 

- 

10 

*K 

Info 

80 

2*° 

80 

inenmn  ll 

Z*o 

80 

•c 

Info 

Only 

Watta 

— 

30 

80 

•c 

Info 

mmm\ 

Watts 

30 

Mlnutaa 

- 

7.5 

Minutes 

- 

10 

,<K7T*J 

•SRfiCtl 

Info  1 

aa vmm\ 

Watts 

— 

30 

*K 

80 

•c 

Info 

unmm 

Watta 

30 

Mlnutaa 

- 

7.5 

Minutes 

- 

10 

so  i  nu 

ifc»7Tr 72 

MCBt 

•c 

'Info 

Only 

Watta 

35 

■EH 

80 

ban 

Info 

Ml  — 
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- 

33 

1— 

lULmii 

lJUMHS 

Mlnutaa 

10 

•K 

80 

ffcot£U» 

80 
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Info  J 

80 

- — 
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1— 
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*R 

B 
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•c 
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Watta 

B 

IS 
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r 

ITT 
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37T~ 

4. 2. 3. 2 

4.2.4. i 


4.2. 


4.2. 


TT 

ITT 


4.2. 


4.2. 


5.6 

TT 


4. 2. 5. 6 


4.2.1 


Taat  at 


Cooldown  Tl—  Co  100*K 


Cooldown  Tl—  to  80*K 


Hint—  Tt— 

Scabl.  Tonpwlch  Oa33  Wott  Hope  Load 


jrs: 

7W 


Taap  Aftar 1/2  Hour  With  Haat  Loa*d~ 


Cold  flngar  Wara  End  Taao 


Input  V, 


Currant 
Powar 


c  2.  LO  ADC 


Stabl.  Taap.  with  0.35  Watt  Haat  Load 


Cold  flnaar  Wara  End  Taap 


Input  Volt 


32  VDC Currant, 
Powar 


ADC 


PERFORMED 
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WITNESSED  BY 


DATE  ///a  ~  lipifSq 
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Contract  Mo. 
Project  No. 


PERFORMANCE  TEST 


DATA  SHEET 
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